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VIEWS, NEWS AND INTERVIEWS. 


‘Hanging in a room in my shop,” said an 
electrical manufacturer, ‘‘is a 82 candle- 
power Bernstein series incandescent lamp, 
fed from an are circuit. The lamp hangs 
about five feet below the ceiling and the 
switch, operated by pulling a string, is 
placed on the ceiling. The floor in that 
room is of dry wood about five inches thick. 
If | goin thereafter dark, when the current 
is turned off the lamp, and wish a light, I 
simply put out my hand and feel around for 
the lamp. When my fingers come within a 
few inches of it the whole bulb begins to 

with a mellow light, as if it were filled 
th white smoke. This gives me enough 

t to find the string attached to the switch, 

h I pull to turn on the current. Then 
the lamp burns as usual. But what makes 

it lamp glow when there is no current 





\ rancher from away back on the ranges 
aged a room at the Occidental Hotel in 
Seattle a few days ago, The hotel is lighted 
th electricity and the bell boy turned on 
the light in the old rancher’s room, The 
farmer didn’t know how to extinguish the 
it and, after exhausting his ideas, uncoiled 
length of wire by which the light hung 
| stuck the lamp in the bureau drawer, 
othering it under his clothing. The next 
the lamp was found stowed away there 

| still burning.—Wew York Sun. 





\ mill owner, who is experimenting with 
torage battery plant, had, as helpers, two 
shmen called Pat and Mike. One morn- 
he said, ‘‘ Now, boys, when you get this 
place swept, connect up the batteries with the 
namo, go and see what time it is by the 
ine room clock, and then come and tell 
Shortly afterward, Mike stuck his 
id into the office and said, ‘‘ Av ye plase, 
the battries is connected up, sor.” 
What time is it by the engine room clock, 
‘Oh, sor,” said Mike, ‘ Pat 
ws what toime it is, sor.” 


Mike ?” 





This same Mike asked his employer one 
lay to excuse him fora few hours, as he had 

st received a ‘‘ telespatch” saying that his 
father was dying. 





The Manhattan Athletic Club held a car- 
iival of out-door sports at Manhattan Field 
recently, lasting from one totenP.m. In 
the evening the sports were carried on in 

light of 40 arc lamps and a 5,000 candle- 
wer search-light. 





Che $10,000 painting of Christopher Col- 
umbus, executed by the famous Moro, in 
1540, and purchased in London by Charles 
F. Gunther, has arrived at the custom house 
in Chicago and will be displayed at the 
Fair. 





The Westinghouse Company is said to be 
doing business now at a rate that will pay 9 
per cent. on the capital stock. 





Mr. Chas. W. Gould, the assignee of 8. 
V. White & Company, was formerly a mem- 
ber of the board of managers of the Electric 
Club, and has many friends in electrical cir- 
cles, Mr. Gould is an able and popular 
attorney, and his selection as assignee in 
this great failure was a very proper one, 


Mr. C. J. H. Woodbury, of Boston, well- 
known to the readers of the Review and 
the electrical field generally, was called upon 
last week as an electrical expert to give tes- 
timony in an electric railway suit in Brook- 
lyn. After Mr. Woodbury had given his 
comprehensive testimony, he was turned 
over to the opposing counsel for cross-exam- 
ination. Counsel objected to cross-examin- 
ing the witness, because he had not had ‘‘an 
opportunity to study the witness’ testimony 
and to submit it to other experts, and unless 
this is done,” continued the lawyer, ‘‘ I shall 
have to throw up my hands.” He was per- 
mitted to throw them. 





Mr. H. B. Prindle has tendered his resigna- 
tiov as manager of the Thomson-Houston 
Electric Company’s advertising department, 
taking effect October 1, 1891. 


LIST OF NEW UNITS PRACTICALLY NEEDED 
FOR CONVENIENCE IN DEALING WITH 
MAGNETIC CIRCUITS. 

First. Magneto-motive force, or difference 

of magnetic potential. 

Simple definition.—The analogue in a 
magnetic circuit of voltage in an electric cir- 
cuit. 

Strict definition—The magneto-motive 
force in a magnetic circuit is 47 multiplied 
by the flow of current linked with that cir- 
cuit. 

The magneto-motive force between two 
points connected by a lineis the line integral 
of magnetic force along that line. Differ- 


ence of magnetic potential constitutes mag- 
neto-motive force. 

Electromagcetic dimensional formula 114 
MY T-'. 








in flux through a closed magnetic circuit 
establishes unit electromotive force in the 
circuit, 

Electromagnetic 
[i MY T-. 

The absolute unit is one C. G. 8. line of 
induction. 

The practical unit is 10° C. G. 8. lines. 

Fluxes range in present practical work 
from 100 to 100,000,000 C. G. S. lines, and 
the working units would, perhaps, prefix 
milli and micro. 

3d. Magnetic intensity, or induction den- 
sity. , 

Simple Definition.—Flux per square cen- 
timetre. 

Strict Definition.—The induction density 
at a point within an element of surface is the 
surface differential of the flux at that point. 


dimensional formula, 

















i" 
— 


Fia. 


Report of Committee on Units and 
Standards of the American Institute 
of Electrical Engineers. 

The Committee on Units and Standards, 
Mr. A. E. Kennelly, chairman, has reported 
to the president and council of the American 
Institute of Electrical Engineers as follows: 

Your committee, considering that author- 
ized and recognized names for four practical 
electromagnetic units, at present unentitled, 
are needed by electrical engineers in this, as 
well as in other countries, for dealing con- 
veniently with magnetic circuits in analysis, 
discussion and design, recommends to the 
Institute the four units as appended in detail, 
of magneto-motive force, reluctance, flux 
and flux-density, in the hope that if favora- 
bly considered the Institute may further 
the endeavors of the next International Elec- 
trical Congress toward securing for them 
universally recognized titles. 














1.—INTERIOR View OF TEMPORARY POWER PLANT IN BortER House or WEST 


PowER Station, Boston.—(See page 78.) 


1 
The absolute unit of M. M. F. sg; xX 


unit current of one turn. 


1 
The practical unit is 7- X ampere of one 


turn, or one-tenth of the absolute unit—. ¢., 
0.0796 ampere turns gives the unit. The 
prefix kilo would, perhaps, be occasionally 
used for practical applications. 

2d. Magnetic flux. 

Simple Definition.—Total number of lines 
of force or total field. 

Strict Definition.—The magnetic flux 
through a surface bounded by a closed 
curve is the surface integral of magnetic in- 
duction taken over the bounded surface, 
and when produced by a current is also 
equal to the line integral of the vector po- 
tential of the current taken around the 
boundary. , 

The uniform and unit time rate of change 
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Electromagnetic dimensional formula, 
LI} M4 T. 

Absolute unit, one C. G. 8S. line per square 
centimetre. 

Practical unit, 10° C. G. S. lines per 
square centimetre. 

In praetice, excluding the earth’s field, in- 
tensities range from 100 to 20,000 lines per 
square centimetre, and the working unit 
would, perbaps, have the prefix milli or 
micro. 

4th. Magnetic reluctance. 

Definition.—Unit reluctance in a magnetic 
circuit permits unit magnetic flux to 
traverse it under the action of unit magneto- 
motive force. 

Dimensional formula, Z-' M° 7°. 

The practical unit is 10-* the absolute 
unit. 

Reluctances vary in present practical 
work from 100,000 to 100,000,000 of these 
practical units, so that the working unit 
would perhaps employ the prefix mega. 
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THE PROPHET’S COLUMN. 

An old lady bas just died at Spa leaving 
100,000 francs as a prize to the astronomer 
who shall, within 10 years, devise a success- 
ful plan of establishing communication with 
any of the heavenly bodies. 





The first and most important element of 
the problem is to find a planet that is in- 
habited, and it is agreed by all that Mars is 
the most promising one of the lot in this re- 
spect. Among those who are anxious to 
get on neighborly terms with the Martians, 
the Desert of Sahara has been looked upon 
with favor as a region in which inter-plan- 
etary signaling operations might be con- 
ducted. It was once proposed to construct 
in this great plain an immense right-angled- 
triangle, upon the sides and hypothenuse of 
which would be erected three great squares 
having sides hundreds of miles long. This 
would make a figure about the triangle of 
’ Pythagoras, which {s a fundamental one in 
geometry, and which would prove to any 
civilized being on another planet that it was 
notaccidental. It has been suggested that the 
lines of this figure might be composed of 
forests of palm trees, the green of which, 
standing out in sharp contrast to the white 
glare of the sand, would attract attention. 





The execution of such a colossal piece of 
landscape gardening would be too much 
even for Jerry Rusk’s agricultural depart- 
ment. The old lady’s 100,000 francs would 
hardly do more than supply acaravan of 
rain-makers with camels, kites and rack-a- 
rock. This scheme won’t do. And the 
Universal Shout plan described by our 
genial ‘‘ Autocrat of the Breakfast Table” 
would also be found wanting, unless all men 
were as deaf as the man in Pekin who was 
the only one out of the lot who uttered on 
schedule time the great ‘‘ Boo” which was 
to attract the inhabitants of the moon. The 
Prophet suggested some time ago that the 
canals of Mars which have been so well 
studied by Schiaparelli and which have un- 
dergone some remarkable changes lately, 
might represent precisely some such effort 
ou the part of the people on Mars as is here 
discussed. But Professor Davidson, of the 
Coast Survey, says that very likely Schia- 
parelli has astigmatism and sees double; that 
the poor old French woman must have been 
talking to Flammarion or has come under 
the spell of some of the oily-tongued French 
savants, and that the whole thing is bosh and 
nonsense. Perhaps it is. Evidently the 
professor is not cosmic. He is geognostic, 
and probably does not indulge in specula- 
tions of any kind. 





Now, with the Duke of Marlborough it is 
different. The Duke is going into the tele- 
phone business, and, judging from a recent 
letter which he has written to a London 
paper, he must have been reading The 
Prophet’s Column, so sanguine a view does 
he take of the future of the telephone and 
the phonograph. In his letter the Duke 
says: ‘‘If any one who has occupied him- 
self with electrical science will think out 
not only what the telephone does, but the 
number of uses and substitutions for other 
purposes that the telephone is fitted for, he 
will perceive that his almost unstudied 
instrument is a greater invention than the 
telegraph itself, and that the day will come 
when Morse codes and Wheatstone trans- 
mitters will be superseded, and that the 
human voice will either be its own record 
for telegraphic purposes in the future, or 
some form of recorder of the sound waves 
will be constructed, such as the phonograph, 
which will provide a written record of those 
electrical waves produced by the human 
voice. The telegraph instrument will then 
be as antiquated a machine in England, any 
way, us the older semaphore.” 


This shows that his lordship has one 
the essential elements of success—a proper 
enthusiasm for the work that he has un 
taken—which is nothing less than to ‘‘ 
phone,” as he calls it, the whole of Lo 
first, and then all England. ; 





It is high time that some one did this 










ELECTRICAL REVIEW 


work, for the telephone service of London 
is notoriously bad, and New Yorkers are 
every day talking with greater ease to 
Buffalo, Boston, Baltimore and Washington, 
than the London man can talk to Harrow- 
road. Indeed, an English technical journal, 
which had just received a piece of news by 
telephone from a suburban point less than 
20 miles from London, was so affected by 
such an unusual event that it was moved to 
speak of it editorially. 





It will be a surprise to those who have 
pointed to London as an example for our 
cities to follow in the matter of wires, to 
know that the telephone business of London 
is done by means of overhead wires. Mar!- 
borough is going to follow the example of 
New York and is looking for an under- 
ground franchise. By the time he gets it 
and has the wires working underground, he 
will find out that the rate which he proposes 
to charge is not enough to pay expenses, to 
say nothing of profits. But this does not 
matter so much after all, for if he succeeds 
in giving to the English such service as he 
proposes, he will have all England at his 
feet as one of the greatest benefactors of 
modern times. With such a noble end in 


view what is mere pelf to the son of his 
father and the husband of a Hammersly? 


THE PROPHET. 


New Power Station of the West End 
Railway Company, Boston, Mass. 

A great deal—yet not too much—press 
comment has been made regarding the great 
and growing enterprise known as the West 
End Street Railway Company, of Boston, 
Mass. 

Perhaps it will not be out of order to pre- 
sent the accompanying illustrations with a 
brief description to show the more advanced 
work going on at their mammoth electric 
power house, pow nearing completion, 
which, when finished, will be the largest 
electric power station in the world. 

Fig. 2 shows the rear of the new power 
house facing Albany street. The adjoining 
L at the right is the boiler building, now be- 
ing utilized as one of the temporary power 
houses. The building on the left, separated 
from the new building, is occupied as a 
store house for new cars and repair shops. 

Fig. 1 gives an interior view of the tem- 
porary power equipment in the boiler house. 
At present the equipment consists of twelve 
80 horse-power generators, manufactured 
for the West End Company by the Thom- 
son-Houston Electric Company. These 
handsome machines derive their power 
from six 400 horse-power compound con- 
densing engines of the McIntosh & Seymour 
make. The boilers are from the Babcock 











October 3, 1891 


a Wheeler condenser. The engines will be 
belted direct to monster counter-shafting, 
yet may be run independently, or coupled 
together, as the occasion may require. 

Through the kindness of Mr. L. 8. Du- 
moulin, manager of the electrical depariment 
of the West End Road, it was ascertained 
that on the completion of the new power 
house (which will be about double the size 
shown in Fig. 2) the equipment will consist 
of thirteen 2,000 horse-power Allis triple 
compound engines and fifty-two 500 horse- 
power Thomson-Houston generaturs. The 
company has 350 cars equipped for electric 
propulsion and ready for service; at the 
present writing only 180 are in active daily 
use. Sixty miles of line is now being opera- 
ted ; yet within a month fully 140 miles of 
line will bein operation, and every electric 
car available, besides others now being built, 
will be put into active service. 





Electricity in Brewing. 

In the laboratory of Prof. Werner von 
Siemens, in Berlin extensive experiments 
were recently made, under the direction of 
the chief electrician and constructor of the 
firm of Siemens & Halske, to sterilize water 
supplied breweries by electricity. The 
agent used for sterilizing is ozone, created 
by very strong electrical current. Ozone is 
capable of destroying all organic and bac- 


Fic. 2.—REAR oF WEsT END STREET RarLway Company’s PowER Hovse, Boston. 


PERSONAL. 

Mr. Albert Phillips, 810 Broad street, 
Newark, N. J., was the architect of the 
handsome power house and car barns of the 
Newark Rapid Transit Railway, illustrated 
and described in the ELecrricaL REVIEW 
for September 5, 1891. 


General Superintendent E. W. Rice, Jr., 
of the Thomson-Houston Electric Company; 
F. P. Fish, of the Legal Department, and 
J. R. Lovejoy, of the Engineering Depart- 
ment, started last week on a month’s 
European trip. They will visit the electri- 
cal exposition in Frankfort, Germany. The 
party sailed from New York by the Frenc 
ine. 

Mr. George D. Shepardson, of Granville, 
Ohio, was in Chicago recently, en route for 
Minneapolis. He will take charge of the 
new course in electrical engineering at the 
Minnesota State University, and goes there 
early in the season to plan the needed equip- 
ment. Mr. Shepardson has had a very 
thorough training in both the theory and 
practice of electrical work, and will, un- 
doubtedly, do much towards raising the 
standard of engineering schools in the West. 









& Wilcox Company’s works. At the pres- 
ent time only 12 boilers, consisting of six 
batteries of 500 horse-power, are in position 
in the new boiler house. Ultimately this 
boiler plant will consist of 12 batteries of 24 
boilers, each with a capacity of 250 horse- 
power. 

Fig. 3 shows part of the interior of the 
new power house, and shows iron construc- 
tion work of the roof and supports, put in 
by the Boston Iron Bridge Company. 

Under the temporary flooring is the ce- 
ment flooring on which will rest the 24 
100 horse-power generators, which will be 
driven by a line of counter-shafting on either 
side, and these, in turn, will receive their pow- 
r from six 2,000 horse-power engines—three 
each side. These powerful engines, two 
hich are in position—as shown at the 
me right of Fig. 3—are from the works 
E. P. Allis Company, Milwaukee, 
These are of the type known as the 
pansion condensing engine. 
has a face of 127 inches and is 28 
With each of the engines 


an air and circulating pump. 


Alongside éach of the large engines will be 


The - 


terial germs. This gas is obtained from the 
air, conducted through the Siemens’ ozone 
tubes by very simple machines, and then 
infused into the water by specially con- 
structed apparatus. According to the opin 
ion of experts, the results obtained by this 
process are said to be of the highest utility, 
and further experiments on a large scale 
will shortly be conducted. 
me -— 


Thomson Electric Welders in a Bicycle 
Factory. 

Mr. A. B. W. Kennedy, C. E., F. R. 8&.., 
in a report to the City of London Contract 
Corporation, Limited, says : 

‘The Thomson welders have been used 
for brazing as well as welding. I found at 
the immense bicycle works in Hartford, 
Conn., a bruzing welder which had been at 
work about nine months, and which had 
made, by register, 29,800 separate opera- 
tions. Apart, however, from the strength 
of the joints made, the process has very 
great advantages in the ‘ cleanness’ of the 
heat, in the rapidity with which it is ob- 
tained, in the extraordinary ease with which 
it can be maintained uniform, increased, 
diminished, or regulated in any way, and 
also, in the localization of the heat in those 
parts of the metal where it is wanted. All 
these are points of which the immense im- 
portance is thoroughly understood by prac- 
tical men.” 











October 9, 1891 


Novel Parcel Exchange Systeni. 
[From a London Correspondent. ] 

A rather novel and at the same time ingeni- 
ous parcel exchange system has been devised 
bv Mr. A. R. Bennett, a member of the 
Institution of Electrical Engineers, and a 
ventleman who is well known in connection 
with telephony in the United Kingdom. In 
many of the large towns of this country the 
vehicular traffic is so heavy that in order to 
avoid absolute blocking of the thoroughfares, 
the collection or delivery of goods is for- 
vidden in certain localities during business 
hours. The results of this restriction are 
that trade suffers and warehouses have to be 
made of larger capacity than would be neces- 
sary if the free receipt and despatch of goods 
vere permitted. With a view to overcome 
this difficulty and to allow of comparatively 
small packages being handled at all times, 
Mr. Bennett has worked out ascheme (which 
is founded upon the ‘‘ telephone exchange” 
principle) by which parcels could be readily 

iterchanged between any number of build- 
os, no matter how far apart they may be 
situated. It would occupy too much space, 
ites a London correspondent, to enter into 
full details of the proposed system, but 
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deep being used, and their length might be 
considerable, but it would be regulated by 
the radius of the curves. 

Each train would consist of a motor truck, 
and one, or perhaps, two or three trailers, 
or other trucks. The generating and op- 
erating station would be established in a 
suitable locality; in a large town there might 
be several. The station would contain the 
engines, boilers and dynamos, and might also 
be used as an electric light station. There 
would be arranged various turn-tables for the 
interchange of trains between the tubes, 
whilst sidings would be provided for empty 
trucks. 

Coming now to the interesting point of 
delivery of goods, Mr. Bennett says that 
connection with the premises of subscribers 
would be made by short spurs or sidings 
diverging from the nearest main tube. At 
the junction of the branches with the main 
tracks, switches, similar to ordinary railway 
switches, would be placed and controlled by 
means of electro-magnets by the operator at 
the central station. Various methods for 
finding and working any switch with cer- 
tainty and rapidity are proposed, and also 
for ascertaining that the switch has been put 


Electric Road at Escatiaba. 

Escanaba, Michigan, is a thoroughly pro- 
gressive town, with a pepulation of 8,000. 
Its streets are wide and well paved, and 
from its immense ore docks, perhaps the 
largest in the world, lar_e shipments are 
made, which makes the tonnage greater 
than from any other part of the country, 
except New York. 

Under such conditions, Escanaba, of 
course, could not permit its sister towns to 
pass it in facilities for rapid transit, and 
nothing less than the latest electrical equip- 
ment would satisfy the present desires of 
the community. The road, which was re- 
cently completed, and formally opened for 
traffic on September 13, certainly reflects 
credit on the owners and others concerned 
in its construction. It extends from the 
railway station on Stephenson Avenue about 
three-quarters of a mile, thence through 
Ludington street for a distance of one and 
a half miles. The latter street is the main 
business thoroughfare, and is lined through- 
out its entire length with the principal stores 
of the city. 

At the opening of the road the scenes 
which have become so familiar were re- 
peated. Crowds of passengers, enthusiastic 
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Fie. 3.—IntTer1or View tN NEw Power House or West END StrReEET RAttway Company, Boston. 


the following brief resumé may be found 
interesting : 

The author proposes to effect this system 
of interchanging by the establishment of a 
number of miniature underground electric 
railways, radiating from a central station, 
ind having branch lines or sidings into all 
the buildings to be served. According to 
this plan, the railways would be laid in tubes 
f a rectangular section, and would be so 
arranged that the down track would occupy 
the lower portion, and the up track the 
upper portion of the tube. The tubes would 
be made sufficiently large—the author pro- 
poses two feet wide by three feet high—to 
allow of a man to creep through for exami- 
nation and repairs, and in order to afford 
space for this the rails would be laid, not 
on cross sleepers or ties, but on brackets 
fastened to the walls of the tubes. Trucks 
ictuated by electromotors would run on the 
rails, the current being obtained either from 
one of the latter or from a separate con- 
ductor laid parallel with the track. On the 
down journey the current would be collected 
by a kind of shoe pressing against the side 
of this conductor ; and on the up journey, 
by a second shoe or collector. Separate 
collectors are, however, provided and eon- 
nected with the motor so that a truck could 
not travel in the wrong direction. The size 


of tube suggested by Mr. Bennett would 
permit of trucks 20 inches wide by 14 inches 





over or vice versa. The sidings into sub- 
scribers’ buildings would consist of down 
and up tracks, but where space is avuilable, 
they would be caused to diverge after enter- 
ing the building, and ultimately meet on 
one track, so that trains might be shifted 
from the down to the up track without lift- 
ing them off the rails. Various arrange- 
ments are provided for signaling and for 
informing the operator or operators of the 
progress or position of the trains, and for 
the return of loaded or empty trucks from 
subscribers’ sidings or on the main up line. 
The starting levers could be interlocked 
with the levers controlling the siding switches 
so that a following train could not leave 
until the switch for the preceding one had 
been restored to its normal position. 

This scheme, which was fully set forth 
and illustrated by diagrams at the Cardiff 
meeting of the British Association, is rather 
startling, but Mr. Bennett considers that the 
details do not comprise any device which 
has not been thoroughly tested in the tele- 
graph and signaling departments of the 
post office and railway companies, or in con- 
nection with electric traction. He is of the 
opinion that the system of electrical parcel 
exchange as proposed would be invaluable 
to the various post offices and to parcel re- 
ceiving and great despatchers of small pack- 
ages; buyers could, he says, telephone for 
samples; hotels and restaurants could tele- 
phone for and receive in a few minutes sup- 
plies they may be short of, etc. As a part- 
ing shot, Mr. Bennett gives a friend’s sug- 
gestion that a mother could send her baby 
bodily to the doctor, via the central station, 
and receive it back with ‘‘a bottle of med- 
bre in its fist anda mustard leaf on its 
chest,” 


citizens and delighted owners all testified 
their satisfaction with what is fast being 
recognized as the only method of rapid 
transit, suitable alike for cities and villages. 
On examination of the road and its con- 
struction, it was seen to be one of the most 
carefully constructed in the West. The 
track is laid with 45 pound Johnson girder 
rails, and the rolling stock consists at pres- 
ent of two Iiman cars mounted upon 
Hubbard trucks, manufactured by the Mc- 
Guire Manufacturing Company. The elec- 
trical equipment of each car consists of one 
20 horse-power single reduction Westing- 
house motor. All the line material was 
furnished by the Electric Merchandise 
Company, Chicago, and the overhead work 
ge a neat and handsome appearance. 

he cars will be heated during the coming 
Winter with the Burton electric heaters, 
thus making the system purely electrical. 
The track was laid under the care of James 
B. Moran, who is to be the manager of the 
road, and the installation of the power 
house, together with the construction of 
the overhead work, was in charge of Mr. 
J. F. McBeth. 

The president of the company is Mr. 
James Lillie, of Kankakee,, and at his in- 
vitation Mr. J. L. Barclay, of the Westing- 
house Electric and Manufacturing Com- 
pany; Mr. Edward Halliday, president of 
the Cairo Electric Railroad; Mr. W. R. 
Mason, general manager of the Electric 
Merchandise Company, and others inter- 
ested in electric traction, attended the 
formal opening of the road and witnessed 
the successful inauguration of a rapid 
transit service which will doubtless result in 
ie the growth of the prosperous little 
city, 

























Elgin, I11.—Elgin Electric Heating Com- 
pany; capital, $10,000. 


Morris, Iil.—The Fields’ Electric Light 
Company; capital, $15,000. 

Bay City, Ore.—Bay City and Tillamook 
Telegraph Company; capital, $6,000. 

Sharon, Pa.—Thomson-Houston Electric 
Light and Power Company; capital, $30,000. 

Eensington, Pa.— Kensington Electric 
Street Railway Company; capital, $12,000, 

Harvard, Ill.—The Harvard Electric 
Light and Power Company; capital, $15,000. 


Fredonia, N. ¥.—Fredonia Electric Light, 
Heat and Power Company; capital, $30,000, 


Zanesville, Ohio.—The Citizens’ Electric 
Street Railway Company; capital, $150,000, 


Toronto, Ont.—The Forest City Electric 
Company, Limited, of London; cupital, 
$50,000. 

Kittery, Me.—Randall Street and Elec- 
tric Car Manufacturing Company; capital, 
$50,000. 


Shawnee, Ohio.—The Shawnec and Straits- 


ville Electric Light Company; capital, 
$25,000. 

Newport News, Va.—Peninsula Electric 
Light and Power Company; capital, 
$100,000. 

Madisonville, Ohio.—The Madisonville 


Electric Light and Power Company; capi- 
tal, $30,000. 


Oswego, Kan.—Oswego Electrical Com- 
pany, to supply electric light and heat; cap- 
ital, $50,000. 


Chicago, Ill.—Voltaic Electric Company, 
to manufacture electrical machinery aud ap- 
pliances; capital, $3,000,000. 


Washington, Ia,— Washington Illuminat- 
ing Company, to operate gus and electric 
light plant; capital, $50,000. 


Louisville, Ky.—Citizens’ Electric Light 
and Power Company has filed an amended 
charter, giving the capital stock as $66,000. 


Roanoke, Va.—Electric Construction Com- 
pany, to construct an electric railway and 
deal in electrical supplies; capital, $300,000. 


Toronto, Ont.—The Reliance Electric 
Manufacturing Company, Limited, has in- 
creased its capital from $100,000 to $200,000. 


Chicago. Ill.—Chicago Electric Wire 
Company, to deal in electrical appliances; 
capital, $1,000,000. J. W. Dyrenforth, 
president. 


Portsmouth, Ohio.—The Portsmouth 
Electric and Power Company, to construct 
and operate street railway and supply elec- 
tric power. 


Bloomfield, Fla.—The South Side Tele- 
phone Company, to construct and operate a 
telephone line between Leesburg and Yal- 
laha; capital, $7,000. 

——__ = o ——_ 
Westinghouse. 


One who has very close relations with the 
Westinghouse Electric Company tells the 
Boston News Bureau that ‘‘ The company is 
now employing 1,300 men in its factory, 
and as the business is increasing, it will soon 
have to increase its force of e nployés. The 
company is doing business at about the rate 
of $3,000,000 per annum. This is its regu- 
lar business, not business obtained at an ex- 
pense of agencies, etc. Thesyndicate which 
promised to take $3,000,000 new preferred 
stock has signed the agreement but has not 
yet pald the money, as the new certificates, 
which are being printed, have not yet been 
issued,” 
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Frankfort-on-the-Main is quite an elec- 
trical Mecca this year. An excellent review 
of the work done at the Electrical Congress 
appears in another column. 


It is an acknowledged fact that the change 
from horse power to electric power increases 
the travel on street car lines, This is a very 
pretty compliment to electricity. 





Great things will be expected of the elec- 
trical industry at the World’s Fair. And 
these expectations will be abundantly real- 
ized if electricity is given full opportunity. 





We have received from the United States 
Office of Naval Intelligence ‘“‘The Year’s 
Naval Progress, July, 1891.” Some interest- 
ing data of the uses of electricity on shipboard 
are given, and the recent armor trials are 
illustrated and described in an interesting 
manner, 


The stupendousness of Allen R. Foote’s 
reconstruction scheme is a little beyond any 
plan yet proposed. His ideas on the subject 
appear in full in this issue. When asked as 
to the practicability of his scheme for im- 
proving New York, Mr. Foote smilingly 
referred to Paris and Napoleon. 





Prof. Harris J. Ryan’s paper before the 
American Institute of Electrical Engineers 
is published in full in this issue. It is a 
valuable contribution to the technical 
literature on the subject of which it treats. 
In view of the importance of the subject 
treated in this paper it was voted, on motion 
of Mr. J. Stanford Brown, that its discus- 
sion be continued at a future meeting. 
Members who may not be able to attend, 
and who are interested in the matter, are 
requested to send to R. W. Pope, secretary, 
12 West Thirty-first street, any communica- 
tions which they may wish to have incor- 
porated in the discussion. 








IMPROVED NEW YORK. 

In comprehensive editorial treatment of 
current events the Brooklyn Standard- Union 
is second to none of its big contemporaries 
on this side of the bridge. Hon. Murat 
Halstead, the editor, is responsible for this. 
Mr. Foote’s Electric Club paper is com- 
mented on as follows: 

Mr. Erastus Wiman’s idea of rapid tran- 

sit in New York is well worthy the most 
thoughtful consideration. The notion of a 
tremendous tunnel will have to be aban- 
doned. It is preposterous. Mr. Wiman’s 
plan has been presented in a paper, ‘‘ The 
Making of a Model New York City,” read 
before the Electric Club by Mr. Allen R. 
Foote. It is proposed to— 
“Encircle the city with an electric railway on the 
water front with two surface tracks for freight and 
four elevated tracks for express and way passenger 
trains. The existing docks are to be swept away 
and replaced by substantial stone structures, and 
all the space between the first and second streets 
from the river is to be cleared of incumbrances for 
the erection of model tenement houses, with ware- 
house facilities on the lower floors." 

It is clear that the solution of the rapid 
transit and other problems must be asso- 
ciated with the improvement of the wonder- 
ful water front of the New York peninsula. 
The road must be a two-story affair, the first 
story for local traffic and short stops, the 
second for long hauls and rapid runs. 








AN ELECTRIC RAILWAY DECISION. 


Commissioner Simonds has recently de- 
cided theinterference of Rudolph M. Hunter 
vs. Fleeming Jenkin, relating to telpherage 
or erial electric railways, with sectional con- 
ductor automatically cut in by the cars in 
transit. This controversy was decided by 
the Examiner of Interferences in favor of 
Hunter, but this decision was reversed by 
the Board of Examiners-in-Chief, on appeal, 
and the case was afterwards carried up to 
the commissioner, and decided, on hearing 
by Assistant Commissioner Fisher, in favor 
of Hunter. Jenkin’s counsel then applied 
for a rehearing, upon which the present de- 
cision, awarding priority finally to Jenkin, 
was made. Jenkin’s patents were applied 
for in1883. Hunter conceived the invention 
in 1879, but did not apply for his patent un- 
til 1886. 

The point upon which the decision turns 
is that Hunter did not reduce the invention 
to practice prior to the date of Jenkin’s ap- 
plication and did not follow up his idea with 
due diligence ; in fact, his reduction to prac- 
tice was subsequent to his own application. 
In deciding the case the commissioner in- 
vokes the familiar principle of patent law, 
that the award of priority must be given to 
the inventor who is first to reduce to prac- 
tice, in case he also is first to conceive the 
idea; but if he is not first to conceive the 
idea he is still entitled to an award of priority 
in case his opponent has not been diligent in 
reducing his invention to practice. 

The testimony in the case showed that 
during the intervening years, between the 
date of Jenkin’s application (which, in pa- 


tent law, constitutes a reduction to practice),” 


Hunter had applied for a number of other 
patents, which destroyed the effect of his 
appeal that he was not able, financially, to 
complete his invention. The commissioner 
held that Hunter, in order to prevail over 
the patentee, must have presented a case 
both as to conception and diligence which 
would not admit of a reasonable doubt. 
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THE ELEOTRICAL CONGRESS AT 
FRANKFORT-ON-THE-MAIN. 


There have been few scientific assemblies 
where a larger number of distinguished 
men have gathered together from different 
parts of the world than that which took 
place at Frankfort-on-the-Main last week. 
The long-talked of International Electrica] 
Congress within the precincts of the Elec- 
trical Exhibition has taken place, and it has 
been of an international character in the 
fullest sense of the word. Commencing on 
Monday, September 7, the work of the 
Congress only terminated on Saturday last, 
September 12. No decisions on the sub- 
jects raised were arrived at, and the result 
was that many of those who were present 
went away with more conflicting ideas than 
held good before their arrival in the old 
Frankfort town. 

No less than 800 persons, some being 
ladies, attended the Congress, and of these 
198 were from abroad. Among those re- 
cognized by my representative were: From 
England, Messrs. Preece,Crompton, Forbes, 
Kapp, Thompson, Reckenzaun, Bennett and 
Maier; from the United States, representing 
the American Institute of Electrical En- 
gineers, Messrs. Hering, Heinrich, Nichols 
and Gutmann; from Austria, Messrs. A. 
von Waltenhofen, Kareis, Deri and Ziper- 
nowski; from France, Messrs. Hospitalier 
and Korda; from Italy, Professor Ferraris, 
and from Belgium, M. Eric Gerard. Nai- 
urally Germany was better represented than 
any other country, there being, among nu- 
merous others, Messrs. Von Stephan, Held- 
berg, Grawinkel, Werner von Siemens, 
Uppenborn (Elektrotechnische Zeitschrift) 
and Kohirausch. In this brief and hastily 
written resumé of a week's work it will be, 
of course, impossible to give more than an 
outline of proceedings which will be fully 
reported in the official account. 

A preliminary welcome was given to the 
visitors on Monday, the 7th inst., by Mr. 
Hartmann, of Frankfort, on behalf of the 
Electrical Society of the town and of the re- 
ception committee, in the large restaurant of 
the exhibition. On Tuesday morning Herr 
von Stephan, secretary to the German posi- 
office, formally opened the Congress by a 
lengthy speech. It may be mentioned thut 
he had been elected honorary president of 
the Congress. The fact that so many had 
responded to the invitation to the Congress 
showed, he stated, that the time for hold- 
ing the assembly was very appropriate. 
References were then made to the first Elec- 
trical Congress in Paris and to the present 
applications of electricity, after which Herr 
von Stephan dealt with an important point. 
This was the large demands upon the coal 
supply for various purposes. Considering 
that these were considerable, the question 
arose as to whether it was not possible, in 
transforming fuel into electricity, to secure 
a higher efficiency from the plant and at the 
same time to reduce the consumption of 
fuel. This important subject should receive 
careful consideration, especially as a long 
time would probably elapse before the direct 
heat of the sun would be utilized instead of 
the stored up heat of the sun, or befor 
another power could be used as a source 
of energy. In conclusion, he stated, that 
the true value of a Congress lay in exchange 
of ideas by discussion. 

After a few remarks had been made by 
various gentlemen, the officials of the Con 
gress were appointed. Dr. Werner von 
Siemens was elected president, with Messrs. 
Preece, Hospitalier, Ferraris, Yon Walten- 
hofen and Kohirausch as vice-presidents. 
Messrs. Uppenborn, Heim, Ebert and Hart- 
mann were appointed secretaries of the meet- 
ing, and Messrs. Epstein, May, Von Nord 
heim and Lepsius were elected secretaries of 
the different sections. A special section was 
constituted to deal with the proposed legis- 
lation for the electrical industries. 

The first general meeting then commence? 
by Professor Kohlrausch, of Hanover, rais- 
ing a discussion on what was the most suit- 
able course of instruction for electrical en- 
gineers. A thorough electrical engineer 
should, he said, have considerable know!- 
edge of mathematics and drawing, but the 
most important subject was physics, espe- 
cially in relation to electricity and magnet- 
ism, whilst a knowledge of chemistry 
would prove useful. Machine construction 
was, he said, of secondary importance, Most 
of the speakers in the discussion differed 
from the learned professor on the latter 
point, and, as Dr. Werner von Siemens re- 
marked, the best electrical engineers of the 
past originated from mechanical engineers, 
who, having first mastered that branch, sub- 
sequently went deeply into electrical mat- 
ters. 

A paper was then read in German by 
Professor Sylvanus Thompson, of London, 
on ‘‘The New ss of iiasuiion Cur- 
rents.” After dealing with the subject 
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from an historical point of view, the author 
referred to what had been done by the 
Lauffen-Frankfort transmission of power 
by rotary currents. A new field was now 
being opened up in alternating currents, 
and in a few years time pictures would 
doubtless be electrically transmitted, as is 


the voice at present here remained yet 
to be carried out octuple telegraphy, teleg- 
raphy and telephony without wire, oceanic 
iclephony, etc. He concluded by stating 
that the future of electrical science lay in 
the cultivation of the wave theory of elec- 
ricity. 
Waduenday, the 9th inst.,-was devoted to 
ctional meetings, and on Thursday the 
second general meeting took place. Mr. 
Lowenherz, of the Goot Physical-Technical 
institute, at Charlottenburg, dealt in a paper 
vith the introduction of a standard screw 
iuge in the electrical and allied industries. 

u heavy engineering the Whitworth stand- 
ird had been generally adopted, and in 
\merica the Sellers standard had been sim- 
ilarly employed, but until recently there 

ad been no normal thread for small screws. 
fhe attempts made in various places to 

»medy this were based almost entirely upon 
he metric system, which he said should re- 
eive universal adoption. 

M. Hospitalier, of Paris, in a paper deal- 
og with notations and symbolsof electricity, 

ivocated the universal introduction of 
valid signs, formule and nomenclature in 
lectrical scienee, as existed already in 

athematics. New names should be ac- 
pted with great caution, but a new 
niversal name for new developments, such 
the ‘‘rotary current,” was desirable. In 
he discussion Mr. Uppenborn expressed 
ie wish for @ unification of the unit of 
vork, horse-power meaning a different thing 

1 different countries; whilst Prof. Kohl- 

usch stated that the kilowatt would soon 

adopted as the unit of work. This view 
yas approved by subsequent speakers. 

Mr. Oscar May then treated of electrical 

mductors and fire insurance companies. 

le was of opinion that it was to the interest 

f electric light companies to carry out in- 
tallations efficiently, so as to ensure safety. 
One great difficulty was the various rules of 
lifferent insurance companies and which 
differed from each other. He urged that 
eneral rules should be adopted, laying 
iown broad principles. 

At the third and concluding general meet- 
ing, held on Saturday last, the 12th inst., 
reports were received from sectional com- 
mittees. It was recommended, as regarded 
symbols, that italic letters should be em- 
ployed as signs of dimensions; Roman 
etters as signs of units; and Greek letters 
for physical constants and angles; that the 
inits joule and watt should be universally 
adopted and that the units, ampere, coulomb, 
farad, joule, ohm, volt and watt, should be 
represented by their initial letter. No 
decision was, however, arrived at, and the 
question was postponed to a future occasion, 
as Was also the subject as to the adoption of 
“‘ henry.” 

Mr. Zipernowski described the proposed 
electric railway between Vienna and Buda- 
Pesth, the details of which are fairly well 
known. Shortly afterwards the Congress 
was declared at an end by Herr von Walten- 
hofen, who presided on that ‘day. Special 
subjects were dealt with during the: week 
by five distinct sections sitting simultane- 
uusly. During the Congress various 
festivities took place and on the 14th and 
15th inst., excursions were made to Wies- 
baden and to the Lauffen generating station. 

London, Sept. 19. : ee 2 


— —e > e—___ 


The Blake Patent in Great Britain. 
To THe Epitor or ELectricat REVIEW: 

I observe that in your last issue your 
Boston correspondent, W. I. B., says, ‘‘ Bell 
ind Blake patents having lapsed in Great 
Britain and Canada, opens up the telephone 
field in those countries to active competi- 
tion, etc. 

In the interest of accuracy, I desire to 
state, with respect to the ‘‘ Blake” patent in 
Great Britain, that your correspondent is 
misinformed. 

The Blake patent in Great Britain does 
not expire until January 20, 1893. 

Tos. D. Lockwoop. 

Boston, Sept. 24, 1891. 


OBITUARY. 

It is with regret that we are called upon 

to chronicle the death of Hon. Wm. L. 
Scott, which occurred at Newport, R. I., 
September 19, and was occasioned by 
heart failure. 
_ Mr. Scott was vice-president of the Eureka 
Tempered Copper Company, of North East, 
and one of its most prominent directors and 
heaviest stockholders. It was due to Mr. 
Scott’s encouragement that this company 
was organized, as he was director in over 
22,000 miles of railroad, and realized the 
benefit that tempered copper would be. 

Mr. Scott was well known in both busi- 
hess and political circles. He was a mem- 
ber of Congress during two terms and was 
& warm personal friend of ex-President 
Cleveland, 








ELECTRICAL REVIEW 





Meeting of Men of the Press. 


The Governing Board of the International 
League of Press Clubs met in this city at 
the Hotel Marlborough, Wednesday of last 
week, and perfected plans for the next con- 
vention of the League, to be held in San 
Francisco, January 14, 1892. All members 
of the board, with two exceptions, were 
present, and great interest was manifested 
in the growth and success of this new orga- 
nization of newspaper workers. Committees 
were directed to arrange for a special train 
across the continent next January, carrying 
delegates and their wives, and to prepare a 
programme for the meeting that will be en- 
tertaining and instructive to every one who 
attends. Leading journalists of this country 
and Europe will be invited to present papers 
and addresses, and if the programme is suc- 
cessfully carried out as planned there will 
be the greatest literary feast at San Fran- 
cisco ever known in the history of conven- 
tions. The Secretary was directed to inform 
all clubs in the League that the board 
desired selected as delegates tothe conven- 
tion, representative press men who could be 
counted on to go to San Francisco. In 
attendance at the board meeting were the 
following members : 

Thomas J. Keenan, Pittsburgh Press, 
president of the League; Lynn R. Mee- 
kins, Baltimore American, vice-president 
of the League; Dr. J. H. Senner, Staats 
Zeitung (N. Y.), vice-president of the 
League ; Chas. W. Price, ELkcTRICAL RE- 
view, secretary and treasurer of the 
League ; W. R. Worrall, Mail and Express, 


Bradley Alternating Current Motor. 

A vast amount of inventive research and 
engineering skill has been applied to the 
solution of the problem of transmission of 
power with alternating currents. The diffi- 
culty exists in the production of an efficient 
motor. Although a large number of alter- 
nating current motors have been designed, 
almost all of them have a very low efficiency, 
by reason of the great self-induction due to 
fluctuations of electromotive force. The 
three-phase motor, known as the rotary cur- 
rent alternating current motor, eliminates 
to a large degree the baneful effects of self- 
induction by using three currents a third of 
a phase apart, which so interlock with each 
other as to develop a rotation of the polar 
line of the motor without a wide fluctuation 
in magnetic strength. A distinctly different 
type of motor, which also eliminates 
the self-induction, has been recently pat- 
ented by Mr. Charles 8. Bradley, who, 
as is well known, is one of the pioneers in 
the rotary current method of transforming 
the energy of an electric current into me- 
chanical motion. One form of Mr. Bradley’s 
late motor is illustrated in the accompanying 
drawing. The motor is so organized as to 
develop a greater number of magnetic rever- 
sals in the armature during any given time 
than the number of waves of the supply 
current which are thrown upon line by the 
generator in the same time. Each half wave 
of the supply current is sub-divided by a 
commutator, and the parts of the wave are 
led through separate groups of armature 
coils; for example, in the type illustrated in 
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BRADLEY’s ALTERNATING CURRENT MOToR. 


chairman of the governing board; M. H. 
de Young, San Francisco Chronicle, San 
Francisco, Cal.; W. B. Weston, Hvening 
Leader, Grand Rapids, Mich.; H. D. Vought, 
Daily Courier, Buffalo, N. Y.; Thos. F. 
Anderson, Daily Globe, Boston, Mass. ; 8. 
G. Lapham, Courier, Syracuse, N. Y.; 
Wm. Berri, Standard-Union, Brooklyn, 
N. Y.; Dr. J. H. Frederich, president of 
the German Press Club, New York, N. Y. 
In the evening a banquet was given the 
visiting club men by members of the New 
York Press Club, Mr. William Berri most 
happily presiding. The evening was de- 
lightfully spent, a brilliant feast of wit and 
wisdom following the nicely served banquet. 
Listening to the words of invitatiom from 
Mr. de Young; of welcome from Colonel 
Cockerill; league reminiscences from Presi- 
dent Keenan; agreeable and pertinent sug- 
gestions trom Colonel Shepard; side-split- 
ting humor from Mr, Arkell; hay fever epi- 
grams from Joe Howard; clean-cut journal- 
istic ideas from Mr. Hennessy; Chicagoese 
from Mr. Scott; explanations of how he 
became ‘‘ Field Marshal” from Murat Hal- 
stead; patriotism from Drs. Senner and 
Frederich; good-night from Foster Coates, 
or stories from the inimitable Marshal P. 
Wilder, the 50 or more newspaper workers 
felt that it was good to be present that 
night. It was an occasion that will ever 
remain a pleasant memory to each partici- 
pant, and its conspicuous success may be 
taken as an excellent criterion of the future 
of the International League of Press Clubs. 


the drawing, the armature is provided with 
twice as many pole-pieces as the field magnet, 
and these pole-pieces are wqund in two sets, 
only one of which is in action at a time, 
and presents to the field magnet alternately 
north and south magnetic poles. Current 
is led at any instant through the field 
magnet circuit and one of the armature 
circuits in series, and an instant later is 
switched from the first armature circuit and 
thrown through the second armature circuit. 
Four brushes, as illustrated in the drawing, 
are used for accomplishing this result, cur- 
rent being led into the machine through two 
ring contacts 5 and 6. The generator is 
shown as provided with 10 poles, while it 
will be noted the motor is provided with a 
larger number of poles in order that when 
operating within its range of speed the field 
of force of the motor will be cut by the ar- 
mature coils a great number of times rela- 
tively to the period of the driving current. 
It is a well understood characteristic of di- 
rect current motors that their efficiency 
varies directly as the counter electromotive 
force developed by their operation. The cen- 
tral idea of Mr. Bradley’s invention is the dis- 
covery that the same rule holds good with al- 
ternating current motors, and that just as 
the counter electromotive force of the motor 
is raised, so is its efficiency increased. By 
cutting the lines of force very rapidly a high 
counter electromotive force is developed, 
and by subdividing each wave, as diagram- 
matically shown in Fig. 2, and leading the 
fractional parts through independent groups 
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of armature coils, the self-induction is low- 
ered, both operations serving to increase the 
efficiency. We are advised that practical 
tests show that an efficiency of about 50 per 
cent. may be readily attained. Suppose a 
wave enters the machine at brush 8 and 
ring 5, it will flow thence to the commutatur 
segment and brush 9, through the armature 
circuit a a, magnetizing alternate poles of the 
armature system, thence by conductor 13 to 
brush 10, to commutator segment, to field 
magnet circuit by conductor 14, through the 
field magnet circuit to ring contact 6, and 
thence out by brush 7. The alternate field 
magnet poles will be magnetized north and 
south for only a fraction of a wave, and the 
series of armature poles marked a correspond- 
ingly magnetized. Direction of rotation will 
then ensue, as indicated by the arrow, until 
the commutator has moved angularly the 
width of one commutator segment, when 
the other set of brushes 11, 12, will come 
into operation, and the current will be 
switched through brush 11 by way of con- 
ductor 14 to the armature circuit 5, polariz- 
ing successive poles of this circuit in the 
same sense as corresponding poles of the 
circuit just cut out, thence by conductor 15, 
to brush 12, to the commutator segment 16, 
to the field magnet circuit by conductor 14, 
through the field magnet circuit to ring 6 to 
brush 7 and out. It will thus be seen that 
although the current has been shifted to the 
series of armature coils in advance of the 
field magnet, it still continues in the field 
magnet circujt. This progressive transfer 
from one set of armature coils to the other 
continues during the operation of the motor. 
The alternating wave is thus subdivided, 
and the several subdivisions are par- 
celed out to the armature circuits in 
succession and the motor may take any 
speed. If the generator delivers a current 
on line having a frequency of 16,000 per 
minute, the motor should be provided with 
such a number of pole-pieces that through- 
out its range of working speed the fields of 
force will be cut by the armature coils more 
than 16,000 times per minute; and as the 
counter electromotive force delivered by the 
armature is determined by the number of 
lines of force it cuts ina given time, it is 
evident that the counter electromotive force 
must be greater than in a case where the 
armature coils cut the fleld of force less often 
than the number of reversals of the line cur- 
rent per minute. Mr. Bradley has designed 
several motors involving the same principle, 
but differing in the mode of winding, one 
type being provided with a closed coil ar- 
mature winding. The motor develops a 
strong torque and will, no doubt, come into 
extensive commercial use, as it is self-start- 
ing and of high efficiency compared with 
alternating current motors now in use. 





Removal and Promotion. 

For the past three years the New York 
offices of the Brush Electric Company, of 
Cleveland, O., have been located at No. 36 
Union Square, under the management of 
Mr. Samuel M. Hamill, secretary of the 
company. They are to be removed on Oc- 
tober 1 to the Boreel building, at No. 115 
Broadway, Rooms 80 to 82, to which ad- 
dress all future communications should be 
sent. 

Mr. Hamill has also removed to Cleve- 
land, O., to take the general managership 
of the Brush Company under his present 
title of secretary, Mr. Charles 8S. Pease, the 
general manager, having resigned a short 
time ago. Mr. Hamill, however, still re- 
tains charge of the Eastern offices, and is to 
be congratulated on his highly deserved 
promotion. 





An Electric Power House in Cincinnati 
Wrecked, but No One Killed. 


A remarkable accident, fortunately not 
attended with loss of life, happened Sep- 
tember 25 in an electric power house at 
Cincinnati, O. The ponderous fly-wheel, 
weighing 20 tons, 20 feet in diameter and 
five feet in width at the rim, burst while 
making 70 revolutions a minute. The fly- 
ing pieces tore their way through the build- 
ing to the roof and cut through the struct- 
ure in two sections. One piece struck and 
badly damaged the great smoke-stack. Six 
men were in the building at the time, but 
only one was hurt, and he but slightly. 
The damage is estimated at $30,000. The 
power house furnished power for four elec- 
tric lines and was one of the largest in the 
city. 

















»", As soon as the permit shall be granted 
the telephone company at Portland, Me., 
will commence the work of putting their 
wires underground. , 


»*, The Pacific Telephone and Telegraph 
Company has issued a new subscribers’ di- 
rectory for September. The list of stations 
connecting with the San Francisco Exchange 
numbers 183. 


«", The American Bell Telephone Com- 
pany will pay a dividend of $3 per share, 
October 15, to stockholders on record 
September 30; transfer books closed October 
1 to 15, inclusive. 


»*, After a dispute with the Pennsylvania 
Telephone Company, the authorities at 
Lancaster cut down the poles in that city, 
thus crippling the service between Lancaster, 
Columbia, York, Harrisburg and _ inter. 
mediate points. 


»*» The Bell telephone output for the 
month ending September 20 was as follows: 


1891. 1890. Inc. Dee. 
Gross output, 5,552 5,723 ras 
Returned, 3,641 2,358 Ct ere 
Net, 1,911 3,365 vebbn 1,454 
Since Dec. 21 to Sept. 20: 

1890-91. 1889-90. Inc. Dec. 

Gross, 53,941 48,409 5,582 Sate 
Returned, 81,349 20,110 11,239 saan 
Net, 22,592 28,299 PES 5,707 


»*, President Colgate, of the Mexican 
Telephone Company, writes to a stockholder 
that the company was never in a better con- 
dition than to-day; all outstanding obli- 
gations and claims have becn settled and the 
company has no outstanding debts. Earn- 
ings are steadily increasing and remittances 
from Mexico are regular. President Colgate 
says that while directors would be justified 
in paying a dividend on present earnings, he, 
personally, is opposed to such policy until 
conditions warrant a continuance of the 
same. Patents do not expire until 1896, 
and the company will take measures to have 
them extended. 


- 


Electric Light Celebration at Crawfords- 
ville, Ind. 


The completion of the city’s electric light 
plant at Crawfordsville, Ind., was celebrated 
by a banquet on September 9. The mayor, 
a@ number of prominent citizens, and Mr. 
Frank A. Wunder, of the Western Electric 
Company, were present. 

The accompanying illustration shows the 
exterior of the new station. The electrical 
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New Crry Exvectric Ligut Station At 
CRAWFORDSVILLE, IND. 


equipment consists of three 50 light West- 
ern Electric arc dynamos and one 1,000 light 
National alternating incandescent dynamo. 
The latter is used for lighting the city and 
school buildings, while arc lights are sus- 
pended at all street, intersections. 

The banquet was enjoyed by a large num- 
ber of people and numerous congratulatory 
speeches were made. 
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THE MAKING OF A MODEL NEW 
YORK CITY. 


LECTURE BY ALLEN R. FOOTE BEFORE THE 
YORK ELECTRIC CLUB—THE FALL 
AND WINTER SEASON BEGUN 
—ERASTUS WIMAN PRESIDES. 


At the New York Electric Club, Thurs- 
day evening of last week, a goodly gather- 
ing of members was present to hear the 
first lecture of the Fall and Winter season 
of 1891-1892. Among those present were 
M. J. Francisco, of Rutland, Vt.; H. L. 
Shippy, E. F. Peck, Stephen L. Coles, G. 
B. Coggeshall, Joseph Wetzler, Charles W. 
Price, T. C. Martin, Geo. M. Phelps, Frank 
P. Williams, H. A. Foster, E. E. Bartlett, 
Geo. W. Graeff and C. C. Curtis. 

In the absence of Mr. Samuel Insull, 
president of the Club, Mr. Erastus Wiman, 
one of the vice-presidents, acted as chairman 
of the meeting. 

In a few well chosen words, in which he 
paid great tribute to the electric railway as 
a means of enhancement of real estate val- 
ues, Mr. Wiman introduced the lecturer at 
8.30 p.m. Mr. Foote’s address follows: 


‘* THE MAKING OF A MODEL NEW YORK CITY.” 


1. The problem to be solved is, how to se- 
cure for New York the quickest and cheap- 
est facilities for handling passengers and 
freight for its internal and external traffic ; 
to provide the best and cheapest homes for 
wage-workers ; also warehouse and manu- 
facturing privileges. 

2. Collateral with these requirements, the 
problem includes the best and cheapest docks 
for all water lines and terminals for all rail- 
ways, so related to the homes of wage- 
workers, the warehouses and manufacturing 
privileges, that each will be treated as a part 
of a complete system, including the whole. 

3. Supplementary to these conditions, the 
problem includes the services of water sup- 
ply ; gas for illumination, heating and cook- 
ing; electricity for telegraphing, telephon- 
ing, signaling, illumination and power. 

4. The problem is, not only to create the 
best conditions for the services named for 
New York as it is to-day, including its inter- 
nal and external environments and relations, 
but to make the provision in such a way 
that it will be capable of gradual and sys- 
tematie development, so that it will be am- 
ple for the requirements of New York 4s it 
will be 100 years hence. 

5. The problem is all thisand more. It 
is so to fix conditions that increase of popu- 
lation and increase of business shall cheapen, 
instead of increase, the cost of comfortable 
homes for wage-workers and the tax on 
commerce and industry for its accommoda- 
tions and services, 

6. The§terms quickest, best and cheapest 
are to be considered in comparison with the 
quickest, best and cheapest facilities, serv- 
ices or accommodations that exist any- 
where in the world. 

7. The problem concisely stated is, how 
to make in New York city ample provision 
for the requirements of to-day and for 
100 years to come, for the best and 
cheapest facilities for manufacturing and 
for the exchange and warehousing of all 
products of this and foreign countries. 

8. A mechanic and a serving girl, living 
in New York city, decided to marry. 
They were both honest, hard-working, 
thrifty persons. Being acquainted with 
each, I became entrusted with their plans. 
With them the only insoluble problem of 
life appeared to be how to provide forthem- 
selves a home such as they could hope to 
own, located within a reasonable time and 
expense limit of the factory where the 
young man was employed. 

Such a want, so far as I have observed, 
has been made the basis of, and has fixed 
the character of, all plans for rapid transit. 
The people are incited to favor or give val- 
idity to this or that plan by glowing ac- 
counts of the time to be saved, the distance 
to be traveled and the comfortable homes to 
be enjoyed when the proposed better transit 
facilities are ready for use. As a further 
claim to favor, some urge the rapidity with 
which they can construct the system they 
advocate. 

9. In all the descriptions given, the 
following facts are omitted—facts that 
will be very clear, however, before the facil- 
ities proposed can be used for a single year. 
They are: 

(a) That long before the proposed con- 
struction can be ready for use every foot of 
land within the zone of its influence will be 
advanced in price to a point that will pre- 
vent home-hungry humanity, with small in- 
comes, from securing a home so located that 
any time whatever can be saved for the trip 
between the place of employment and the 





home. 
(b) That the supplementary conditions for 
supplying the necessities of modern urban 


life will cost infinitely more in the suburban 
districts—and for some time many of them 
cannot be obtained—than in the closely- built 
districts of the city. When the suburban 
home acquires all facilities that render time 
and expense saving service, the rent to be 
paid, if rented, or the cost of investment, if 
owned, will be equal to that of a city home. 

(c) That if advantages are to be enjoyed 
for intellectual associations in church, in- 
dustrial, political or social meetings, a sec 
ond trip must be made to such centers. The 
two round trips in a day will involve more 
loss of time than can be saved by any possi- 
ble speed. 

These factors of the problem are ignored. 
No statement is made comparing advantages 
with disadvantages in a clear, concise way 
to enable wage-workers to strike a balance 
and see clearly just where and to what ex- 
tent their gain is to be made. 

No system of rapid transit that does not 
offer a permanent and great gain for wage- 
earners is worthy of a moment’s considera- 
tion. 

10. No construction that can answer all 
requirements and do service for a hundred 
years can be rushed to completion ina single 
year. The city hasa temporary construc- 
tion and service now. Letthat stand until 
a solution is found for the entire problem. 

It is because those who controlled New 
York city when the existing elevated roads 
were planned and built, did not make it 
possible to carry out a form of construction 
that would be lasting and ample for all 
requirements, that this problem is now 
pressing for a more satisfactory solution. 

Those who undertook that enterprise and 
those who executed it, had more courage 
than has sometimes been required to estab- 
lish an empire. They have accomplished 
all it is possible to accomplish under the 
conditions iinposed upon them and are en- 
titled to considerate and generous treatment 
from a city to whose enormous growth they 
have been such important contributors. 

One important service that they have ren- 
dered should now be of great value. They 
have furnished an example and experience 
by which to guide future action. In what 
is now to be done shal] it be shown that no 
breadth of vision has been gained, that the 
people of New York are incapable of learn- 
ing from experience ? 

11. The proposal to make New York a 
city of homes for honest, hard-working, 
thrifty wage-workers is certainly a project 
worthy of the best efforts of the most able 
men. The resources of intelligence and 
civilization ought to be adequate to secure 
such a consummation. 

All plans that have been proposed for 
doing this are inadequate. They are power- 
less to accomplish the desired object, even 
though they bring every foot of land in 
Westchester county within 30 minutes 
travel of the City Hall. 

The effort to make New York a city of 
homes for those to whom a home will be the 
most effective means for physical, intellect- 
ual, moral and economical regeneration, can 
never succeed unless it provides a way 
whereby wage-workers can obtain homes. 

It is impossible for wage-workers, in order 
to get the advantage of present land values, 
to buy lots now, and let them lie idle during 
the time the improvements are being made 
that will make such lots available for homes. 
They cannot have a home at all unless they 
can move into at once and utilize their rent 
payments in the purchase. Their income 
will not'admit of a duplication of payments. 

12. If the problem presented by the young 
couple be carefully examined, it will be 
found to include not only a home, but a 
factory. 

Employment by which a home can be ob- 
tained and sustained is the fundamental con- 
dition that renders a home possible. 

Employment of labor involves the problem 
of handling materials—freight traffic. 

Travel between the place of employment 
and the home involvesthe problem of hand- 
ling persons—passenger traffic. 

Freight traffic is the fundamental condi- 
tion that renders passenger traffic possible. 

To give a wage-worker a home without 
the opportunity of employment by which to 
sustain it, is to make a promise to the ear to 
be broken to the heart. 

To donate a site for a factory or ware- 
house without quick and cheap facilities for 
receiving and shipping materials, is to make 
a donation having no economic value. 

Quick and cheap means of communication 
and transportation are fundamental indus- 
trial conditions. They include telegraphing, 
telephoning, the transportation of mails, 
persons and property. Those localities pos- 
sess an economic advantage that have the 
quickest and cheapest facilities for such 
services. These services are each essential 
to the other. They can have no separate 
existence. 

A system of rapid transit that does not 
provide for all of them is incomplete and 
partial, totally inadequate to furnish facil- 
ities needed now, and absolutely incom- 
petent to deal with the requirements of the 
future. It is but a half-way measure—bread 
without butter, 
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‘To provide facilities for these services, so 
that they may be rendered in New York 
city quicker and cheaper than in any other 
commercial center, is to cause New York to 
become the commercial center of the world. 

13. When New York city is the commer- 
cial center of the world the enormous vol- 
ume of materials to be exchanged, the un- 
paralleled opportunity for selection of ma- 
terial for manufacture, the world-wide 
correspondence for moving the products of 
all countries, cannot fail to furnish con- 
stant employment to wage-workers, manu- 
facturers, merchants and financiers. 

Viewing this problem from a strictly eco- 
nomic standpoint, it is clearly seen that con- 
ditions most serviceable to wage-workers 
are the conditions that will best serve the 
true interests and highest welfare of the 
whole population. 

The time required and the cost of terminal 
charges in New York city is a tax on the in- 
dustry of the nation. New York city cap- 
not maintain its proud position of commer- 
cial and financial supremacy on the Western 
hemisphere, much less can it gain suprem- 
acy over the world, by obstructing or over- 
taxing the traffic passing through its limits. 
It has no moral right to do this. It should 
have no legal 1ight to doit. If the right of 
eminent domain is ever justly exercised it is 
when used to open highways for the free 
passage of the people and the products of 
theirindustry. Public considerations of the 
highest importance to the city, the State and 
the nation demand that this right shall be 
exercised with fullest authority in clearing 
away obstacles to the remodeling of the 
terminal and traffic facilities now existing in 
New York city. 

Can a problem of this magnitude be dealt 
with now, or shall improvements that have 
been proposed be made, with full knowl- 
edge that a few years hence they will prove 
to the world how incapable the people of 
the present were to comprehend the condi- 
tions necessary for the business, comfort and 
prosperity of the New York that is and is to 
be? 


14. It seems strange that rapid transit for 
passengers should be the only thing talked 
about, when all the improvements of the 
century have been devoted to that object, 
while freight traffic is handled in wagons on 
wagon roads, as was done 100 years ago. Is 
it not time that this slow-moving, endless 
procession of freight wagons should be no- 
tified that the quicker, cheaper and tirelcss 
forces of steam and electricity have been 
tamed to the service of transportation? 

It is undeniably to the best interests of 
New York city that it be made the quickest 
and cheapest center in the world for manu- 
facturing and for the handling of freight 
and its storage. This can only be done by 
improving termina) facilities for all water- 
ways and all railways. This requirement 
determines the location and fcrm of con- 
struction. 

15. The route must be along the water 
front around the island, with cross-town 
connections at convenient intervals. 

The construction must include the docks 
on one side and the area between the first 
and second streets from the water front on 
the other side, with a surface and an ele- 
vated railway occupying the whole space of 
the water front street. 

For this construction the entire area must 
be cleared of all existing encumbrances and 
the whole rebuilding be designed according 
to the best practice known, with special 
reference to secure the objects in view, it 
be:ng clearly understood that durable struc- 
tures cost the least for maintenance and 
afford the best protection from contingen- 
cies. This will secure the best docks, the 
best roadways, the best warehouse and 
manufacturing privileges and the best wage- 
workers’ homes in the world. 

Is there any reason in the nature of things 
why New York should not have them? 
In which particular is New York deficient— 
intelligence, the command of proper ma- 
terial, or the necessary means ? 

The surface roadway and the first stories 
of the docks and squares should be utilized 
entirely for freight or manufacturing, so 
constructed that a car from any railroad 
can be switched into any dock, warehouse 
or factory on the route, on either side of the 
city. The tracks should be so planned as 
to bring the floor of the car on a level with 
the floor of the docks, warehouses or fac- 
tories. 

The elevated roadway and the second 
stories of the docks and squares should be 
utilized for passengers, warerooms, manu- 
facturing and stores. 

The roadway structure should be sub- 
stantial enough to be used for trains from 
any of the steam railroads and to admit of 
their being run at high speed. 

There should be four or more tracks 
below and above, to provide for express and 
way traffic. The power used should be 
electric locomotives, which will eliminate 
the smoke, dirt and fire that are inseparable 
from the use of steam locomotives. This 
construction will enable passengers to travel 
in open air and daylight, and will make 

(Continued on page 84.) 
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The Berlin Iron Bridge Company's New 
Plant. 

No company in this country has probably 
had as large experience in the designing and 
construction.of manufacturing plants as the 
Berlin Iron Bridge Company, of East Ber- 
lin, Conn., and, therefore, we present to our 
readers in this issue some illustrations show- 
ing the character of the plant which they 
have recently built at East Berlin, Conn., 
for their own work, which is probably the 

est designed and equipped for all kinds of 
tructural iron work of any plant to be 
found in America. 

The general plan of the company’s new 
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int comprises about three acres of land 
ited along the line of the N. Y., N. H. 
H.R. R. The main building is 400 feet 
ng by 80 feet wide, constructed entirely of 
ick, glass andiron. The general features 

f the construction are shown in the interior 
iew taken from a photograph. The sides 
f the building are made of glass for a dis- 
tance of 10 feet from the eaves, and below 
hat are constructed of iron sliding doors, 
) arranged that they can be ope:.ed and 
losed quickly in order to allow the material 
enter through the sides of the building 
vhen necessary, and in Summer they can be 
removed entirely, thus very materially add- 
ng to the comfort of the employés. The 
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iiaces, both under the boilet's and for rivet 
heating, are equipped with fuel oil burners, 
so that crude petroleum is used for fuel 
through the whole plant, although the boil- 
ers are so arranged that coal can be used if 
desired. 

The plant is lighted by a Thomson-Hous- 
ton dynamo with 250 incandescent lamps 
and 12 arc lamps all on the same circuit— 
the arc lamps being used to light the yard 
and general light for the shops, with two 
incandescent lights at each machine. 

The whole plant is constructed of iron, 
with no wood-work about it, so that thereis 
absolutely no risk from fire and the company 
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Electrical Experts for the World’s Fair. 
(From the Chicago T¥ibtune.] 

Three consulting expert electricians have 
been selected by the Committee on Electric- 
ity to give ‘heir advice relative to plans for 
lighting re Exposition buildings and devis- 
ing electrical ornamentation for the grounds 
and buildings. 

As has been previously indicated, it is the 
desire of the World’s Fair management to 
make electricity a feature of the Exposition, 
not only in the exhibit proper, but in the 
lighting of the grounds, exterior illumination 
of the buildings, and in electric fountains. 

To bring about these results, the Commit- 
tee on Electricity has secured the services of 
the following electricians to act as an advis- 
ory and consulting board : 
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are not obliged to carry any insurance, as 
there is nothing about the building which 
can in any way take fire and burn. 

The construction being of iron, the cost of 
maintenance consists only of painting, so 
that here we havea plant which seems to 
combine all the requisites of improved shop 
practice, and certainly, with the improved 
facilities, a shop of this kind ought to handle 
all classes of structural iron work with the 
least possible outlay of labor. In a con- 
struction of this kind certainly the cost of 
maintenance, repairs, insurance and that 
class of expense, is reduced to the absolute 
minimum. 

This company has built a number of elec- 





a 


AN 


Hi 
u 








INTERIOR View OF New Suops or Bertin Iron BripGe Company, East BERLIN, Conn. 


roof trusses are of iron, designed to carry 
10,000 pounds at any point along the line of 
the lower chord. The whole plant is con- 
nected together by standard gauge tracks in 
such a way as to admit of the economical 
loading of the finished product. 

The interior of the building is lighted by 
the windows on the sides, and also in each 
side of the roof the whole length of the 
building is a skylight 12 feet long, so that 
the entire length of the building is so well 
lighted that the finest work can be done in 
any part of it. 

The building is heated by the well-known 
Sturtevant system of hot air, and all fur- 


tric light stations on exactly the same plan 
as their own shops. 





NEW ELECTRICAL BOOK. 


[The following new electrical book will be 
sent by the Book Department of the ELEcTRI- 
CAL REVIEW, postage prepaid, on receipt of 
price. 

A Practica, Haxp-Book or ELEcTRO- 

Piatine, By Edward Trevert. 79 pages; 

illustrated. ice, 50 cents. 


Beginners and amateurs in the art of 
electroplating are the classes of persons 
for whom this little book has been written. 
It is elementary in its character, and as 
complete as such a smal] work might be ex- 
pected to be, 





F. B. Badt, of Chicago, of the Thomson- 
Houston Electric Company. 

Luther Stieringer, electrical engineer, of 
New York city. Mr. Stisringer is reputed 
to have a wide experience in electrical 
matters, and especially in regard to lighting 
exposition buildings. He had to do with 
the electric lighting of the Louisville Ex- 
position, the first time that electricity was 
extensively employed. He also was con- 
sulted in reference to the lighting of the New 
Orleans Exposition, the Cincinnati Exposi- 
tion, the Lenox Lyceum, of New York, and 
the recent electrical show at Montreal. He 
has also much experience in lighting art 
galleries. 

Paul La Maire, of the Edison General 
Electric Company. He was selected on 
account of his presumed qualifications and 
taste in the matter of decorative electric 





lighting. Mr. La Maire is connected with 
the Edison General Electric Company and 
has charge of the cae of all its elec- 
trical fixtures and interior decorations. 

The services of Messrs. Badt and La Maire 
have been contributed by the companies 
which they represent. They will each be 

iven leave of absence to appear before the 

lectrical Committee whenever requested 
and without cost to the exposition. 

Mr. Stieringer is in business for himself 
and will be paid for the time spent in 
transacting World’s Fair business. 

The Committee on Electricity has taken 
hold of its work with unusual vigor. In 
addition to  paaeies for a system of electric 
lighting and ornamentation, it has adopted a 

eme of tunnels for conveying the electric 
wires throughout the grounds and buildings, 














.... Theoffice of the Western Union Tele- 
graph Company in the trading room of the 
Toledo, O., Produce Exchange has been en- 
larged. 


.... @. W. Witten, manager of the West- 
ern Union Telegraph office at Coloraco 
Springs, Colo., has resigned, and Mr. Roger, 
of Leadville, has been appointed to fill the 
vacancy. 


.... The Pittsburgh Baseball Club has 
entered suit against the Postal Telegraph 
Company for $603.81, with interest from 
November 1, 1890. It is claimed that the 
club and the company had a contract by 
which the Players’ League Club of last year 
granted the exclusive telegraph rights to the 
company, and was in return to get $650 
worth of free telegraphic service. It 
received only $46 worth of free service and, 
therefore, sues the company for the balance 
due, as above. 

——_e = e—_—__ 


American Street Railway Association. 

The tenth regular (annual) meeting of the 
association will be held at the Monongahela 
House, Pittsburgh, Pa., Wednesday, Octo- 
ber 21, 1891, commencing at 10 a. M., and 
continuing three days. It is expected that a 
larger attendance will be present than at 
any previous meeting. 

Special committees will make reports 
upon the following and other subjects: 
‘‘A Perfect Electric Motor;” ‘‘The De- 
pendent—Overhead or Underground—Sys- 
tem of Electric Motive Power;” ‘‘ The In- 
dependent—Storage or Primary Battery— 
System of Electric Motive Power.” A 
special paper will be read under the title of 
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“Standards in Machinery and Appliances 
for Electric Railways.” 

There will be an exhibition of street rail- 
way supplies, a banquet and local entertain- 
ment. One hundred rooms have been se- 
cured at the Monongahela House for the 
accommodation of delegates. The railroads 
will allow reduced rates of fare, as alrcady 
published in the ELecrricaL Review. 


——_ ome —— 


American Institute of Electrical 
Engineers. 
At a meeting af the council, held Septem- 
ber 22, 17 associate members were elected, 















* * Menomineeand Marquette, Mich., both 
find their power houses too small for gen- 
erating electricity sufficient to run cars and 
handle big crowds. 

** The Toledo, Ohio, Electric Street 
Railway Company has asked for privilege 
to largely extend its track, for the comple- 
tion of which bonds of the company are to 
be issued, amount not stated. 

* * The West End Street Railway man- 
agement expects to have electric cars run- 
ning on its Jamaica Plain line by October 1. 
These cars will be run through to the North- 
ern and Eastern depots, instead of stopping 
at Tremont House, as now. 

** The Northwest Thomson-Houston 
Electric Company have just closed a contract 
with the Whatcom Lake, Wash., Electric 
Railway Company to build a line of road 10 
miles in length and equip the same with the 
most approved stock. Forty pound T rails 
will be used and the construction of the road 
will be the very best. The line will run 
through the principal streets of New What- 
com and out as far as Lake Whatcom, where 
the companies will build a popular resort 
after the style of those in Seattle on Lake 
Washington. 

* * The opening of the entire line of the 
Worcester, Leicester and Spencer, Mass., 
Electric Street Railway, last week, was cele- 
brated by a banquet given by the town, 
through a committee of its citizens, to the 
directors of the railway company. The 
Leicester division of the road was opened 
August 18, and since then has been operat- 
ing very successfully. Although during the 
first 10 days only four cars were in opera- 
tion, and six the last 10 days, the Leicester 
division has carried 51,615 people. The 
capital stock of the company is $250,000, 
all of which is paid in and owned locally. 

* * Electric coal mining machines have 
now been introduced in the Monongahela 
coal fields for nearly two years, and since 
then their adoption has rapidly increased. 
One of the latest mines to be operated by 
these machines is the O’Niel & Peterson 
mine, at Bunola, on the Pittsburgh and Belle 
Vernon Railroad, on the Monongahela river. 
The contract for equipping the Bunola mine 
was made with the Michaels Electric Coal 
Mining Machine Company, of Pittsburgh. 
The plant consists of one 50 horse-power 
steam engine, one 30 horse-power Westing- 
house alternating current generator and 
eight mining machines, wit2 the Tesla motor 
of the Westinghouse Electric and Manufact- 
uring Company attached to each machine. 
The success of the Michaels coal mining 
machine has my | passed the experimental 
stage, it has, in fact, been in practical oper- 
ation for 15 months. The capacity of each 
machine per day is 65 tons of coal, or about 
one square foot of undercut per minute for 
10 hours each day. The machine requires 
very little attention, only one man being 
necessary to attend to it. 

* * The Pleasant Valley Coal Company, 
of Salt Lake City, Utah, have for the past 
year, at the Castle Gate Mine in Utah, used 
a hoist or haulage drum operated by elec- 
tricity. The drum was made by the Lidger- 
wood Manufacturing Company, of New 
York, and the electric motor and the elec- 
trical equipment furnished by the Thomson- 
Van Depoele Electric Mining Company, of 


Boston, together with all the electrical appa- 
ratus for the power station. Trains of 16 
large pit cars run out of the mine by gravity, 
dragging the tail rope after them. The 
empty trains are hauled back into the mine 
by the haulage drum located nearly 2,000 
feet from the chute in the interior of the 
mine. The operation of this apparatus has 
proved so satisfactory and so economical 
that the company have ordered two more 
electric hoists of more powerful type. In 


every way the electrical apparatus has been 
satisfactory to the company, so satisfactory 
that for the winter quarters’ mine, operated 
by the same company, they have ordered an 
electric locomotive and the equipment of 
nearly two miles of underground railway 
with the same system. 
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THE MAKING OF A MODEL NEW 
YORK CITY. 
(Continued from page 82.) 


possible sanitary conditions that will change 
what is now the most filthy part of the city 
into a state of cleanliness and freshness of 
air that will make it, in these respects, a 
cosiinuation of Battery Park. 

Along the lower roadways, on either side, 
provision should be made for ample service 
for sewerage, water, gas and steam heating 
pipes. 

The roadways above should be fianked 
their entire length by broad, well-protected 
sidewalks, which should be always open to 
the public. These walks should also extend 
around each square. A similar, but nar- 
rower, walk should be built for each story, 
so that every floor will be provided with an 
outside open air passageway, not only 
around the square, but from square to 
square on the same ievel. 

All squares should be supplied with am- 
ple elevator capacity for freight and passen- 
gers, also with water, gas, steam heating, 
electric lighting and power, telegraph, tele- 
phone and signal services, so that each 
will have within itself all the mechanical 
appliances that modern science and inven- 
tion have made contributory to industry and 
comfort. The buildings being of uniform 
height will afford the best supports in the 
world for the wires necded to supply electric 
light and power, also the telegraph and tele- 
phone lines, not only for internal communi- 
cation, but for all external service. Stoppage 
of service or accidents to persons or property, 
with such construction, will be almost 
wholly unknown. Being over the tops of 
buildings and on a line with them, the wires 
will be almost entirely hidden from view, 
yet accessible, and offer no interference 
with other services, the natural place for 
which is underground as assuredly as the 
natural place for electrical service is in the 
air. 

Steam power and electric plants should be 
located at proper intervals to generate the 
power required for the foadways, and for all 
power-driven machinery used along the 
route, for docks, in warehouses, or manu- 
facturing establishments, and for electric 
lighting of the whole area. These plants 
can also generate the steam and gas required 
for heating, cooking and other similar 
purposes, 

The upper stories of the square should be 
constructed in the form of a hollow square, 
so as to afford the greatest amount of light 
and air to the surface story, the whole of 
which should be used for warehouse or 
manufacturing purposes. A passage-way 
should be built around the inside of each 
square for each story, similar to the one on 
the outside. 

The upper floors should be designed for 
homes and should be supplied with every 
convenience for that purpose, such as baths, 
hot and cold water, steam heat, gas for 
cooking, electric lights and call bells. It will 
be seen at once that more comfortable homes 
do not exist. For many persons they will be 
on the same square or within one square 
of the work to be done. They will be sur- 
rounded by fresh air and good light; will 
be out of reach of street filth, dust and 
annoyances; can be easily policed, inspected 
for sanitary and health purposes ; will have 
passenger and freight elevator service, and 
will be accessible to all lines of travel and 
methods of communication. 

16. These conditions, taken as a whole, 
will secure for the enjoyment and comfort 
of wage-workers all the conveniences of life 
that can be commanded by wealth. They 
include all there is. This development is on 
the line of correct economic progress. 

Two forces are always at work to improve 
the economic condition of wage-workers. 
One seeks to secure for them a greater 
amount of pay; the other seeks to enable 
them to secure greater benefits from the pay- 
ments received. In the past the latter has 
been neglected, while the attention of wage- 
workers has been concentrated on the first. 

A careful study of this problem will show 
clearly that vastly more can be gained in the 
direction indicated, combining, as it does, 
interests of such far-reaching magnitude 
and influence, than has ever been thought 
of, much less attempted, by all the projects 
ever proposed for improving the environ- 
ments of wage-workers. 

This proposal, carried into practical 
operation, will wipe out the tenement house 
evil in New York city. 

If squares are carried up seven or eight 
stories the floor space created will far ex- 
ceed the present floor space of the entire 
city. The capacity of the warehouse and 
manufacturing premises will exceed that of 
any city of the world. The terminal facil- 
ities for freight and passenger traffic will so 
nearly reach the economic limit, it may 
safely be assumed that no city in the world 
will ever gain an overmastering economic 
advantage in these particulars. New York 
city will then lead the van of progress by its 
intelligent, comprehensive and far-seeing 
provision for necessary conditions to induce 
industrial prosperity. 
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17. In contemplating an improvement of 
this magnitude, it is difficult to know where 
to draw the line in presenting the gains to 
be made. 

The gains for wage-workers are so numer- 
ous and important it will be equivalent to 
creating a new world for them. Their 
homes will be supplied with every conven- 
ience for making life comfortable, domestic 
work easy and expenses light. They will 
be in such close proximity to the place of 
employment that, in thousands of cases, the 
dinner pail can be abolished. 

Each square can have its post-office, 
postal savings bank, telegraph office, tele- 
phone exchange, express olfice, co-operative 
storeand market, and, perhaps the greatest 
blessing of all, a ‘‘ New England kitchen,” 
where food scientifically cooked can be sup- 
plied hot for families at a very moderate 
price. 

It can have halls, kindergartens and 
schools through the day and meeting rooms 
during the evening. Gymnasiums and 
evening schools for technical training can 
be made accessible to all who desire to 
profit by them. 

Such environments will not only make 
the purchasing power of a day’s wages much 
more than it is under present conditions, but 
will present the strongest inducement that 
can be given by material things to develop 
pure, industrious, thrifty, noble lives. 

The comparatively permanent character 
of the population will induce the formation 
of social family acquaintances. It will de- 
velop a vital interest in wianing and main- 
taining the best possible intellectual and 
economic advantages for the community 
living on each square. This will be a true 
competition of merit, repelling and outgrow- 
ing the vices that fasten themselves like 
leeches on homeless wage-workers, 

In these homes no family should be al- 
lowed to live in dark, badly-ventilated 
rooms, or without the use of all modern ap- 
pliances for health and comfort, Overcrowd- 
ing should be forbidden and cleanliness be 
made a fundamental condition of occu- 
pancy. The payment for a single room— 
single men and women are to have homes— 
or for suites of rooms will be no more, and, 
in many cases, not-as much as is now being 
paid for the unchristian accommodations 
that blacken modern civilization. 

There can be no raising of rents, no turn- 
ing people out of their homes, except for 
causes wholly within their own control. No 
evil environments should be allowed to force 
themselves on these homes by the licensed 
or unlicensed saloon, gambling rooms and 
places of disreputable resort. 

18. The gains for commerce will be some- 
thing unparalleled in the development of 
international exchange. The saving of time, 
terminal, handling and warehousing charges 
will attract business from all] quarters of the 
world. The reduction of the risk of 
damages, the increase in the reliability, 
efficiency and intelligence of. the employes, 
the use of power to any amount and in any 
subdivision wanted, substantial docks, 
buildings, large floors, good light and air, 
freedom from unnecessary dirt, smoke and 
fire, are advantages that cannot fail to have 
a permanent and increasing effect in induc- 
ing commerce to a place so favored. 

19. In every room on every square electric 
power can operate any power-driven ma- 
chiuery and furnish a light that will not 
vitiate the atmosphere. At a cost of not 
more than 50 cents a month the family 
sewing machine can be made to work with- 
out causing the wife and mother to tread 
out her lifeat the wheel. The sewing woman 
can double her earning capacity and decrease 
her use of physica] strength by using elec- 
trical energy todo the work. The skilled 
mechanic can easily acquire a room, the 
tools and machinery he needs, and the com- 
mand of power. This will enable him to 
enter the list of self-employed. 

Manufacturing, from the smallest and 
lightest to the largest and heaviest under- 
takings, can be carried on with advantages 
never before known. The command of 
power without investment in a power plant 
and with absolute relief from its cares—a 
power that is always ready, but need never 
run to waste; a power that brings with it no 
heat, smoke or dirt; steady as the power 
that holds the stars in place, strong as the 
power that movesthe worlds through space, 
tireless as the power that lights the universe, 
is the ideal power for turning the wheels of 
industry. Combined, as the use of this 
power will be, with the commerce of the 
world and the homes of wage-workers, 
there exists nowhere economic conditions as 
favorable as these for inducing prosperity 
for the whole people. 

20 Lightly as the advantages for wage- 
workers, commerce and industry have been 
touched upon, it will be necessary to re- 
strict still more the reference to the subsid- 
iary gains for the city at large. 

The displacement of wagons used in 
hauling freight will be very great. The re- 
lief this will bring to the streets will we 
greater than the removal from them of every 
pedestrian. Surface cars can then move 
much faster, driving light wagons and car- 
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riages in any part of the city will be easy 
and unimpeded, the cost of street repairs 
and street cleaning will be reduced to a 
point unattainable under present conditions, 

All classes of business can be but largely 
increased and facilitated. Those wishing to 
reach the suburbs or to travel beyond can 
do so in the quickest time and with the 
greatest degree of comfort ever attained. 
All quasi-public works, tending to save time, 
reduce expense and facilitate intercourse, 
can be vastly improved and cheapened by 
having the free use of rights of way admit- 
ting of the most scientific and permanent 
construction, making great arteries through 
which they can operate unobstructed. 

21. The benefits cannot be limited to New 
York city any more than the city can always 
receive and never send out the objects of 
commerce. From wherever these objects 
may come, to wherever they may be sent, 
the benefits of these magnificent economic 
conditions will be felt as a thrill of joy and 
fresh life pervading every nerve. Th¢ 
whole country will fee] these benefits to such 
an extent that this might well be made a 
nationalenterprise. The interests it will ef 
fect, the commerce it will facilitate, are in 
comparably greater than are touched by the 
channel in the Mississippi delta. 

22. The obsiacles in the way are real es- 
tate titles and buildings. These must be 
brushed aside to make room for the world’s 
highway. No injusti¢e need be done prop- 
erty rights. Fair consideration should be 
given for all property taken, but no allow- 
ance should be made for sentimental or un- 
earned increments, The owner’s pride in 
the welfare of the city and his patriotism 
for the fame of the nation should be suffi- 
cient to overcame such items. If they are 
not, his defects of character should not be 
given a cash value. 

23 This great work can be accomplished 
without overtaxing the resources of the city, 
and can be so planned that an increasing 
business will cheapen correspondingly the 
facilities for doing business. It requires 
simply sound business management, uninflu- 
enced by party politics. 

A competent commission should have 
charge of the work. For all property ac- 
quired and for all cost of construction, 
three per cent. 100 years bonds should be 
issued, 

One-half the cost of the roadways con- 
structed ready for the tracts should be 
capitalized by being added -to the cost of th« 
docks and buildings. The other half 
should be charged to the city at large. 

24. The sources of income will be pay 
ments for docks, warehouses, manufacturing 
privileges, stores and homes, all leased for 
100 years, with privilege of renewal and 
with proper provisions for the forfeiture of 
the lease for cause. The price should be 
calculated to yield an income sufficient to 
pay on the total bonded debt: 

(a) Interest on bonds. 

Pie Cost of maintenance and administra- 
tion. 

(c) One per cent. per annum as principal. 

Such payments will be no more than pres- 
ent rents for vastly inferior accommodations. 
Under a proper form of lease and adminis 
tration the occupant will enjoy all the privi- 
leges and security of private ownership. 

25. Leases should be made to existing cor- 
porations performing quasi-public services, 
securing to them exclusive privileges and 
permanent tenure, without charge or tax of 
any kind. In consideration of these valu- 
able concessions, they should stipulate to 
render a faithful accounting to the commis 
sion, in the form prescribed by it, of all 
items of income and expenses, the commis- 
sion to fix charges to the public for services 
from time to time, at rates calculated to 
yield a sufficient income to pay : 

(a) Interest on investment at three per 

cent. 
(b) An agreed per cent. on investment t 
create a reserve fund out of which al! 
charges for depreciation, maintenance and 
contingencies are to be paid. 

(c) Operating expenses. 

(d) Ten per cent. profit on investment. 

It will be seen at once that, under such 
conditions, the greater the volume of busi 
ness the smaller the charges will be. 

There being no investment in road-beds, 
rights of way, franchises or taxes, no suits 
for constructive damages from property 
owners along the route, no arbitrary inter 
ference with the form of construction by 
municipal council or State legislation, al! 
quasi-public works can then be conducted 
by strict business management, relieved from 
all unnatural charges, under economic con- 
ditions, arranged to reduce the price for 
services rendered to the lowest price at 
which they can be produced. 

Under these conditions, concentration of 
business, giving increased value to these 
privileges, cannot cause increased capital- 
ization for anything but necessary increase 
in the operating plants. Road-beds, rights 
of way and franchises, without capital- 
ization and without charges or taxes, will be 
as free for the service of the world as the 
channels of the ocean. 

Who can question that, if New York city 
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adds to its natural advantages such facilities 
for the utilization of natural forces, in the 
production, distribution and consumption of 
wealth it will be incomparably the highest 
developed commercial center in the world? 
Can prosperity ever be based on a more sub- 
stantial foundation? Can the wealth and 
treasures of a great city ever be flanked by 
an environment of greater healthfulness, 
comfort and enterprise? 

26. The construction should commence at 
the lower end of the city and the first cross- 
town belt. It should be extended as rapidly 
as will be consistent with judicious and sub- 
stantial building. As fast as it can be done, 
the service of the existing elevated roads 
should be transferred to the new routes. 
[he present routes of these roads can then be 
remodeled on the general plans described for 
the water front routes, with such modifica- 
ions as may be deemed desirable. 

27. The new property thus created, espe- 
cially that part of it designed for homes, 
should be leased exclusively to the citizens 
\f the United States. Wage-workers should 
be protected in their social and industrial en- 
vironments from the inroads of foreigners of 
low intelligence, who will degrade the,stand- 
ird of living and lower the rate of wages. 

This enterprise will fail of its true pur- 
pose if it cannot succeed in so arranging 
economic conditions that American citizens 
can command higher wages and enjoy a 
higher standard of living than any foreign 
wage-workers of their class, while affording 
cheaper and better facilities for commerce 

ind industries, and be able to sell their pro- 
ducts at profit to themselves in exchange 
for the products of labor at rice and 10 
ents a day in the lowest priced market in 
the world. 

‘*T believe I voice the true demand of all 
honest laborers when I say for them that 

vhat they desire is, that economic condi- 
tions shall be so fixed as to enable them, with 
the greatest degree of certainty, to obtain, by 
virtue and right of their own labor honestly 
applied, a homeand an income sufficient to 
maintain a standard of living commensurate 
with the comfort and dignity due to an in- 
dependent American citizen.” * 

This is the American idea. It is the right 
of American citizenship. In the interests of 
a higher civilization and the welfare of the 
nation it must suffer no further degradation. 

28. All nations possess natural advantages. 
The tireless forces of nature await man’s in- 
telligent co-operation, wherever he may be. 
The margin of economic advantage for 
American citizens is in their intelligence, 
genius, enterprise and the freedom of their 
industry. Such a margin can be widened 
only by outspeeding other nations in the 
development of these controlling factors. 
A reduction of the wages of labor to the 
level of other countries will forever destroy 
this economic advantage. Americans can- 
not afford to follow other nations in an 
attempt to meet competition by cheapening 
products through cheapening the producer. 
There is a nobler way. 

By properly arranging hoists, traveling 
cranes, turn-tables, tramcars and signals, all 

operated by electrical energy, two or three 
intelligent workmen can handle freight, 
without the use of their own physical 
strength, in bulk and weight so great that 
all the human bands that can be laid upon it, 
exerting their utmost strength, would not be 
able to move. 

A skilled workman, using power-driven 
machinery under the conditions described, 
can command electrical energy equal to his 
own physical strength for less than five cents 
a day. More than this, his intelligence can 
direct the effective energy of a hundred or 
a thousand men, so that his own wages, 
added to the cost of the energy used, will 
make his labor cheaper than that of the un- 
intelligent,unaided man at five cents per day. 

In the competition of unintelligent phys- 
ical labor with the intelligent utilization of 
natural forces ignorance is doomed. 

I claim that it is possible so to arrange 
conditions and to utilize natural forces in 
the production, distribution and consump- 
tion of wealth. that intelligent American 
citizens can be employed at a rate of wages 
many times greater than that paid to igno- 
rant foreign labor. and then supply American 
products at a profit in exchange for the pro- 
duets of the lowest-priced labor in the 
world. The best opportunity the present 
generation will have so to arrange economic 
conditions is included in the demand for 
rapid transit. This is a demand for a freer, 
larger life. It calls for the abolishment « f 
id ways and the providing of new ways, 
not only for the transportation of persons, 


but for the entire management of commerce, © 


communications and industry. In_ re- 
arranging conditions to satisfy this demand, 
New York city has an opportunity to dem- 
onstrate that: 

In the development of industries, intel- 
ligence is the factor having the greatest 
economic value. 

At the conclusion of Mr. Foote’s novel 
address, Mr. Wiman, in a highly compli- 
mentary manner, confessed that, although 





* “Municipal Ownership of Quasi-Public Works.” 
Taxpayer's Association. Baltimore, Md., April 28, 
1891, page 21. 
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the proposed scheme was of such gigantic 
proportions as almost to take one’s breath 
away, nevertheless, he considered it prac- 
tical in a certain sense. Mr. Wiman con- 
tinued his remarks into a most interesting 
speech, bristling with facts and figures. 

Dr. Mason, of Boston, thought that if 
Mr. Foote would provide for roof gardens 
on each block of houses the scheme would 
be perfect. 


Some Exhibits at the Frankfort 
Electrical Exhibition. 

The Maschinenfabrik Esslingen show sev- 
eral interesting dynamos and engines. We 
illustrate in Fig. 1 a double cylinder hor- 
izontal engine driving a multipolar drum 
machine. The engine is designed to indicate 
100 horse-power under 120 pounds steam 
pressure at 100 revolutions per minute. 
The engine is arranged to take as little 





Fig. 1.—ENGINE AND DynAMo AT FRANKFORT ELECTRICAL EXHIBITION. 


Mr. Wiman quoted figures showing that 
middle-class Americans had a sufficient 
amount of their cash savings on deposit in 
savings banks throughout the country to 
reconstruct New York city in the manner 
indicated by Mr. Foote. 

Mr. T. C. Martin called attention to the 
fact that the club had received from Mr. 





Fic. 3.—1g Horsz-Powrer Motor at 
FRANKFORT ELECTRICAL EXHIBITION. 


Foote a bound volume of his schedules used 
in the collection of the Statistics of the 
Electrical Industry for the Eleventh Census. 
Mr. P. H. Alexander, seconded by Mr. Mar- 
tin, presented the following resolution, 
which was unanimously adopted: 

Resolved, That the Electric Club accepts with 
thanks, for its library, the volume of Schedules for 
the Electrical Industries for the Eleventh Census, 
presented by Mr. Allen R. Foote, member of the 
club, and Special Agent for the collection of the 





room as possible and at the same time to be 
simple and durable and to give « high 
efficiency. This engine and dynamo give 
26 watt hours per pound of steam, or, with 
a condenser, 32 watt hours. 

The dynamo has eight poles, and the 
armature is direct driven, being mounted 
on the engine shaft. It has only two 
brushes and is wound to give a high press- 
ure for coupling on a five-wire system of 
distribution. The terminals of the machine 
are connected to the outer wires of the five 
wire system, and the intermediate wires, as 
well as the outer, are joined up to a sort of 
regulating dynamotor, This is an ordinary 
dynamotor, with four armature circuits, in- 
stead of two. If the four circuits fed by 
the five-wire system are all taking equal 
currents this machine runs round, taking a 
minute current from each circuit to keep it 
revolving. If one of the four circuits has 
more lamps on than the others its pressure 
falls a very little. The dynamotor then 
takes power from the other three circuits 
and gives it back to the circuit with the 
heavy load. We believe this method of 
working multiple wire systems is due to 
Prof. Elihu Thomson. The dynamotor is a 
comparatively small machine, as it need 
only be large enough to take or supply the 
balance of power needed in the circuits. 
If this machine were not employed it would 
be necessary either to have four dynamos to 
feed the system or to have one machine with 
four armature circuits and five sets of 
brushes, each armature circuit being uble to 
give the full load that might be needed on 
any one of the four circuits of the five-wire 





Fie. 2.—DyNAMOTOR WITH FouR ARMATURE CIRCUITS AT FRANKFORT 
ELECTRICAL EXHIBITION. 


Electrical Statistics of the Eleventh Census, and, 

That in so doing it takes the opportunity of ex- 
pressing its pleasure and satisfaction in finding the 
work so carefully and skillfully praperes, and hopes 
that not! may interfere with the thorough 
execution of plan of investigation and report on 
the lines thus broadly and comprehensively laid 


out. 
The secretary of the Club was instructed 
to forward a copy of the resolution to the 
Hon. Robert P. Porter, Superintendent of 
the Eleventh Census. 
After the members had passed a vote of 
thanks to Mr. Foote the meeting adjourned. 





system. This interesting machine is illus- 
trated in Fig. 2. These machines supply a 
50 horse-power electromotor for pumping 
water for the exhibition and other motors 
in the workshop building, and do a quan- 
tity of lighting as well. Fig. 3 shows a 
curious one-half horse motor. 

The Maschinenfabrik Esslingen is par- 
ticularly well constituted for doing good 
work in electric lighting, as they are large 
engine manufacturers, as well as makers of 
dynamos. Combination of the two branches 





85 





Nee ee 
— ~~ 


Sa ho \ae es 
- md eb: pa ~ iF ‘ 
=€%) HHSOIN(G RS): 


GH EWS: 





4 








—— Last week’s pay-roll at the Lynn 
factories of the Thomson-Houston Electric 
Company carried 3,098 names. 


—— The Bucksport, Me., Electrical Com- 
pany is supplying 1,000 incandescent lights, 
and is also manufacturing electrical supplies. 
Mr. Charles 8. Homer is manager. 


—— The Fire and Light Committee of 
the City Council of Kingston, Ont., has de- 
cided to report in favor of having an all- 
night electric light service at 30 cents per 
light. 

—— A special town meeting was held at 
Andover, Mass., last week. It was voted 
that a three years’ contract be made with the 
electric light company to light the streets all 
night for $4,500. 

—— Rome is to be lighted by electricity 
by the first of the year. A dynamo at 
Tivoli, about 12 miles distant, will supply 
the power, while the Via Nazionali will be 
the street first lighted. 

— The Thomson-Houston Electric 
Company added 100 new hands last week 
and some departments are working night 
and day. The puy-roll at the factory is now 
said to be $35,000 a week. 

—— A gentleman who has recently been 
through the Westinghouse Electric Com- 
pany’s works at Pittsburgh, says that the 
company now has in its employ about 600 
men, and that it is getting a large amount 
of business. 

— Mr. F. N. Pruyn, of Oneonta, as- 
sumed the management of the Thomson- 
Houston Light, Heat and Power Company, 
at Binghamton, N. Y., on September 1. 
He now holds the position formerly held by 
C. J. Morehouse. 

—— The New Orleanselectric street light- 
ing system was not operated Wednesday 
night of last week, the linemen and trim- 
mers of the Electric Supply Company- being 
on a strike against the introduction of 
Northern workmen. 

—— The impression that the Borough of 
Homestead, Pa., owns the electric light 
plant at that place is erroneous, and officials 
desire that it be corrected. It is owned by a 
company with $40,000 capital, and has a 
contract with the borough to light the town 
for five years. 

—— M. Trouve has constructed an electric 
walking-stick of which the knob consists of 
a small electric lamp in a thick glass bulb, 
the battery being two cells of a peculiar 
shape down the cane itself. The lamp gives 
sufficient light to read a newspaper in a 
train, or to light the bearer up stairs at 
night. 

—— The Street Light Committee of the 
San Francisco Board of Supervisors has de- 
cided to recommend the removal of all the 
150 foot electric light masts, and place in 
their stead several lesser lights spread over 
a larger area. Each tall mast carries a light 
of 16,000 candle-power. This will allow, 
therefore, eight 2,000 candle-power lights on 
40 foot masts. 

—— The fixture equipments in the Amer- 
ican Bell Telephone Company’s building at 
Boston are about finished by the local dis- 
trict department of the Edison Company. 
Combination fixtures are mostly used 
throughout the building. The lighting 
equipment consists of a 1,000 light plant. 
The New England department of the Edison 
Company is doing the work. 








of manufacture always gives great advan- 
tage in economy of labor and machinery, as 
the demand for electric plant is always 
somewhat fluctuating. Moreover, it admits 
of the engines being designed to suit the 
dynamos and the dynamos to suit the 


engines, which is a matter of no small im- 
portance. We are indebted to London 
Industries for these illustrations. 
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Electrical Work in English Mines: 





A PAPER READ At THE ANNUAL MEETING 
OF THE SOUTH WALES INSTITUTE 
OF ENGINEERRS, JULY 27, 1891, 
BY ALBION T. SNELL, 





Perhaps no branch of engineering has 
received more attention of late than the ap- 
plication of electricity to the ordinary pur- 
poses of mining. At home, on the Continent 
and in America, electrical energy has been 
applied to this work, and in the majority of 
instances with success. The general theory 
underlying the application of this power has 
been discussed again and again, and numer- 
ous illustrations have from time to time 
been given, so that in re-opening the matter 
before the South Wales Institute of En- 
gineers, I feel some difficulty in seiecting 
the precise lines for my paper. The theoret- 
ical side of the question is not a suitable 
subject for ‘discussion here, and from the 
practical point of view, plants illustrati~e 
of pumping, hauling, coal cutting, etc., 
have been shown so often as to lessen the 
immediate interest. My object in reading 
this paper, then, is simply to open a discus- 
sion to induce members to give their various 
experiences of electric work, so that by a 
comparison of such data we may be enabled 
to form an adequate idea of the work now 
being performed in collieries by this agency, 
and [ hope that there will ensue a lengthy 
discussion, which will materially add to the 
practical knowledge now extant on this im- 
portant department of enzineering. 

With this view I purpose, even at the risk 
of describing what bas already been pub- 
lished elsewhere, to briefly refer to one or 
two of the more important plants now run- 
ning in Great Britain, and especiaily a pump- 
ing plant at Messrs. Crawshay Brothers’ 
Newbridge Rhondda Colliery. These plants 
have been erected under my own superino- 
tendence and I have selected then because 
they are applicable for lighting as well as 
for power, and are s) installed that the 
eaergy may be divided into separate units at 
different parts of the circuit, just as several 
engines can be driven off a compressed air 
system. 

In February, 1890, the question of ‘‘ The 
Electrical Distribution of Energy over Ex- 
tended Areas in Mines” was discussed before 
the Federated Iustitute of Mining Engineers, 
and I then proposed the use of over-com- 
pounded dynamos for this purpose. When 
the matter was also discussed at the New- 
castle meeting, in 1891, I was able to state 
that several installations designed on these 
lines had been working successfully for some 
time. One of these was the Newbridge 
Rhondda Colliery pumping plant, and by 
the courtesy of Mr. Abraham, the manager, 
I am able to bring the followiag detaiis be- 
fore you. This plant is typical of the sys- 
tem; it is successful here, and there is no 
reason to prevent it being equally successful 
under similar conditions in other pits. The 
problem was to drive two pumps off the 
same set of mains. The pumps were 700 
yards apart, and it was required to make 
each independent, so as to be stopped or 
started without affecting the speed of the 
other. It was also imperative that the elec- 
tric light should be used at the pumping 
stations, at the pit bank and pit bottom; 
and, further, there was to be only one 
dynamo. These conditions assumed that 
the pressure would be practically constant 
throughout the circuit. In practice it is 
impossible to secure an absolutely constant 
pressure all over the system, owing to the 
resistance of the mains themselves; but by 
over-compounding the dynamo, so as to give 
a constant pressure at a point near the center 
of the system, it is possible to approximate 
very closely to the required conditions. 
How well the cise has been met is apparent 
when I mention that both the pumps can be 
switched off without appreciably raising 
the voltage of the lamps. The dynamo is 
one of our Sh. D. C. 12-16 type, and, running 
at 800 revolutions per minute, gives a pressure 
of 800 volts and 60 amperes. Each of the 
motors gives seven brake horse-power, and 
runs at 800 revolutions per minute. The 
Jamps are coupled in series of three. The 





pumps are three-throw rams, four inclies in 
diameter by nine inch stroke. Mr. Abrahani 
tells me the plant has been perfectly suc- 
cessful from the first, and he hopes to ex- 
tend the use of electricity at an early date. 
Another interesting application of elec- 
tricity, which is likely to be of use in certain 
cases, is a new system of haulage patented 
by Messrs. G. B. Walker, of Wharncliffe 
Silkstone, and Immisch, of the G. E. P. 
and T. Company. In this system the loco 
does not depend for grip on its own weight, 
but gets a direct pull on a cable lying be 
tween the rails, parallel to the road, and 
fixed at either end. This cable passes over 
a sprocket wheel on the lec) or trolley, and 
is driven through suitable gearing by an 
electric motor. The motor is supplied with 
energy from a bare copper wire arranged 
on the roof or the side of the road. It is 
needless to say that such a trolley is only 
applicable to roads free from gas. The 
chief advantage of the system lies in the 
light weight of the trolley in proportion to 
the heavy tractive effort it can exert. It 
will be principally used as an auxiliary 
power on short steep lengths of otherwise 
fairly level roads, where horses are gener- 
ally used, aud will be found in many cases 
to b:a great saviog in horseflesh. <A loco 
or trolley of this type has been running at 
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Wharncliffe Silkstone Collieries for nearly 
12 months on a brow 500 yards long, with a 
grade averaging one in nine. It raises loads of 
about five tons at a speed of three miles per 
hour. Formerly, 12 horses were required 
for the work, and even with this number it 
was so severe that it was not deemed ad- 
visable to keep the same animals at it for 
more than six months at a time. Mr. 
Allison, my assistant, who erected the line, 
gives me the following figures, roughly 
measured, which will be interesting from 
the electrical point of view: Rolling load, 5 
curves, 4 tons; average speed, 2.65 miles 
per hour; average grade, 1 in 94g; grade 1 
in 12, amperes, 45, volts, 180; grade 1 in 11, 
amperes, 50, volts, 190; grade 1 in 10, am- 
peres, 55, volts, 195; grade 1 in 9, amperes, 
65, volts, 200; grade 1 in 8, amperes, 70, 
volts, 205. 

Since the above figures were taken, a 
larger dynamo has been installed, and the 
loco will now do more work. 

The loco trolley is unnecessarily heavy for 
the particular work, and was adapted for 
existing material; considerable improve- 
ments can be made in the design in future. 
The motor is rated at 10 brake horse-power. 

Another interesting application of the 
compound parallel system is the installation 
at Andrew's House Pit, Durham. By the 
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Courtesy of Mr. Cuthbert Berkley, I am able 
to give the foi:»wing detailsi The plant com- 
prises a dynamo, three motors, cables, and 
three dip pumps. The pumps are, respect- 
ively, 1,500, 1,800 and 2,000 yards in bye; 
the one nearest the shaft is driven by a four 
horse-power motor, the others each work by 
motors of two horse-power. The dynamo 
gives 250 volts and 40 amperes. The total 
capacity of the plant is thus small, but it is 
interesting on account of the distance be- 
tween the pumps and the length of the 
cable. A few lamps are run at each of the 
pump stations and also in the engine house. 
The dynamo is arranged to compound for 
constant potentia) at about 1,500 yards in 
bye, but owing to the length of cable the 
pressure is not maintained so uniformly as 
at Newbridge Rhondda installation. Euch 
of these motors has replaced a crank which 
required 12 horses to keep it running through 
the 24 hours. The plant has now been at 
work for nearly two years. I may mention 
in passing that a wire rope is used for the 
return, and no difficulty has been experi- 
enced from this; but if the pressure were 
higher, or the work larger, I should advise 
an insulated return. 

In Bohemia, my company erected last 
year two plants of some importance in the 
history of mining in that district, they being 
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the first application of electricity to mining 
work there. The first is at the Standard 
Tio Company’s St. Mauritius mine. The 
dynamo is placed below ground and is 
driven by a turbine, the water being led down 
a shaft by suitable pipes. The motor is 
arranged to work a pair of lift pumps with 
spears 40 metres long, and also to wind ore 
through the same vertical distance. When 
the installation was first made the lower levels 
were drowned out and the electric plant 
had to pump them dry before work could 
be resumed. This was successfully accom- 
plished in a shorter time than the engineers 
expected, and ore is now being regularly 
raised by the plant. The power of the 
motor is about 20 horse. The second in- 
stance is at Eger, at one of the brown coal 
mines; here the main ventilation is pro- 
duced by a fan driven by electricity, and it 
is, I believe, the only mine where this is the 
case. The dynamo is driven by a turbine 
about half a mile away from the fan house, 
and the current is carried by bare wires 
mounted on poles with fluid insulators. 
The power of the motor is, approximately, 25 
horse. The fan*has now been running for 
about 12 months, and the manager reports 
that it is working perfectly satisfactorily, 
We are now building a very interesting 
plant which illustrates the conversion of 
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Watet power into électrical energy and its 
utilization for light and power. One thou- 
sand yards from the Greenside Lead Mines, 
near Ullswater, there is a waterfall of up- 
wards of 100 horse-power. A turbine run- 
ning at 1,000 revolutions per minute is 
coupled by a belt to one of our 100 e. h. p. 
four-pole transmission dynamos, wound 
in compound to give 625 volts and about 
900 amperes. The energy is transmitted by 
a bare cable (19/15 8S. W. G.) carried on 
poles to the mine mouth, and there lead- 
covered cables are used to convey the elec- 
tricity to the various motors. These will at 
once run a winding plant of 10 b. h. p., 
a pumping plant of 10 b. h. p., and another 
winding plant of 20 b. h. p. is under con- 
sideration. Electric light will be used at 
different points of the line, and other motors 
will soon be installed for various purposes. 
Other examples might be given, but the 
preceding cases are fairly representative of 
the work now being done. 

Every system of transmitting energy 
must necessarily entail certain risks peculiar 
to itself; therefore, it is not surprising that 
we find such difficulties in connection with 
the use of electricity in mines. There is no 
doubt that the limits of these difticulties are 
very imperfectly understood by many min- 
ing engineers, and a few remarks on the 
subject may not be uninteresting. There 
are two distinct difficulties to contend with 
which may or may not be dangerous. The 
first is the risk from shocks. These may be 
received from any part of the circuit, if the 
installation be faulty, and under any cir- 
cumstances from the brushes, commutator 
and terminals of the dynamo and motors. 
The danger to be apprehended from elec- 
tricity on this account depends p-imarily 
on the pressure of the circuit. Opinions 
are very much divided as to the number of 
volts necessary to cause death; but as, 
oving to difficulties of installation, the 
pressure in mines is usually limited to 500 
volts or thereabouts, there is no fear of a 
fatal accident under any ordinary condi 
tions. I have installed many plants of about 
this pressure, and have never heard of a 
single injury occurring to either the at- 
tendants or the miners, although shocks 
have necessarily been frequent. At St. 
John’s Colliery, Normanton, we have been 
working for rather more than three years 
with a maximum pressure of 700 volts, 
without a single accident happening from 
this cause; and, further, no casualty from 
electrical shock in any other mine in Eng- 
land has, to my knowledge, been heard of; 
consequently, I venture to think that this 
danger is practically negligible. The sec- 
ond difficulty which confronts us is the risk 
from fire, which may occur in two ways: 
by sparking at the commutator gas may be 
fired; or through a faulty connection or a 
bad leak, some part of the circuit may be- 
come heated and may set fire to timber. 
These dungers have frequently been dis- 
cussed, but as a matter-of-fact no serious 
accident has occurred from the use of elec- 
tricity, and should ordinary precautions be 
taken, and the plant be supplied and erected 
by a responsible firm, the chance of trouble 
on this score is extremely slight. Let us 
first look at the risks that belong to the 
cables themselves. lt has been rightly sur- 
mised that in the event of a heavy fall of the 
roof breaking them, there may be a spark if 
ordinary single cables are used, but this 
danger may be minimized by using concen- 
tric cables; for if such a cable be broken by 
a fall, the mains will be short-circuited and 
the cut-out on the surface will fuse, thus 
cutting off the supply of electricity. In 
most cases, however, the cable is torn from 
its supports and simply buried beneath the 
stones, the strength of the conductor being 
greater than that of the supports. I have 
known several cases of this sort and the 
cables continued in use until the fall was re- 
moved, after which, being little the worse, 
they were re-erected. Even assuming that 
the cables should break, it by no means fol- 
lows that the spark, if any, would be intense 
enough to fire gas, nor @hat gas would be 
there in sufficient quantities to be dangerous. 
I take it that risks of this kind are About on 
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a par with the possibilities of a safety lamp 
exploding gas through a fracture of the 
glass, which is liable to happen at any time 
by an accident. In fact, on the whole, I 
should think this danger is far greater than 
that from electric cables. But we are accus- 
tomed to the breakage of safety lamps, and 
not, as yet, to electrical work; and this is 
the chief point of difference. 

The sparking at the brushes and commu- 
tator introduces a question of a different 
character altogether. Although in theory 
. well designed motor with commutator and 
brushes in good order is sparkless, certainly 

» far as not to fire gas, yet in practice, 
owing to wear and tear and possibly want 
)f attention, all motors may at times spark 
badly. Then arises the question, will those 
sparks ignite gas? In 1888, when speaking 
0 this subject before the Midland Mining 
Institute, I gave it as my opinion that the 

parks at the brushes of a motor would not 
eadily fire gas on account of their low tem 
perature. This low temperature is due to 
the large mass of metal in contact with 
iem. To make this point clear I made the 

llowing experiment: In a wooden tox 
ibout six feet long with an internal cross 
section of a square foot, I put a small motor 
ind a gas gauge; a glass window was ar 
ranged in the center of the box so that the 
rauge could be read and the sparking noted. 

ne end of the box was closed and the other 

fitted with a hinged door. Ordinary coal 

is was then admitted at the closed end, 
and the motor started. The mixture of air 
and gas in the box was varied through the 
most explosive ranges and the motor ran for 
half an hour without firing the gas, although 
the brushes were sparking more than nor- 
mally. These were then shifted so as to 
cause excessive sparking, thus heating both 
brushes ani commutator, the heat at the 
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force of the explosion of possible gas within 
it; and the other is to box in the commutator 
and brushes only. The former method has 
the advantage of also guarding against sparks 
caused by a possible short circuit on the ar- 
mature. The second method does not pro- 


tect the armature wioding at all, but it 
reduces to a minimum the volume of gas 
Both 


which may be exploded by sparks. 


The Cyclone Coffee Mill. 

The cut opposite quite clearly illustrates 
the new power coffee mill run by electric 
ntotor manufactured by the Belknap Motor 
Company, Portland, Me. It consists of a 
hollow upright column, which supports 
the mill, the bottom being flared out so as 
to give it ample base, thus insuring stability. 
At the bottom and inside of the base is an 
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methods are good in their way, and, by 
proper attention to details, I believe that 
with either the risks will be. comparatively 
slight. Of course, the best protection is 
ample ventilation, for if the faces are swept 
with plenty of fresi air, and the roof prop- 
erly packed and looked after, there can be 
no danger from the cause in question. The 
protection of the motor should only be ex- 
pected to act as a safeguard against “ blow- 
ers,” because under ordinary mining regula- 
tions men would not be allowed to work in 


electric motor of 110 volts, one horse-power 
capacity (although only about one-half of 
this power is ordinarily required). Access 
can be had to the motor through two open- 
ings at the side for oiling and for adjusting 
the brushes; these are ordinarily kept closed, 
as two plate glass bulls’-eyes show how the 
machine is running. The motor is placed 
with its armature arranged vertically and 
its shaft is in direct connection with the 
gears which turn the grinding apparatus, 
starting and stopping by a small switch 
rheostat placed in a convenient position on 
the stand. The wires conveying the current 
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points of the former being so great that 
oxide of copper was formed and deposited 
on them in a white film. At this point the 
gas exploded. Marsh gas and air explode at 
about 1,000 degre:s C. (1,882 degrees F.), 
according to the mixture. It would appear 
to follow that although under normal con- 
dit ons there would be little danger of a 
motor igniting gas, yet, if by any means the 
brushes and commutator became heated be- 
yond a certain intermediate point, this 
danger would arise; and if motors are to be 
used in fiery mines it will be necessary to 
protect them. 

Two ways of ‘doing this suggest them- 
selves. The one is to enclose the entire 
armature and commutator in a dust-tight 
metal box sufficiently strong to resist the 


a fiery atmosphere. If the motor be fixed 
at a pump or hauling engine the difficulties 
are materially lessened, for the air would 
not be foul in such places, and if the ‘* blow- 


er” worked against the main air-way there 
would be ample time for the men to switch 
off the motor before withdrawing, or it 
could be stopped from the surface. 


te LEE RNS palin ata 

In the case of the Thomson-Houston 
Electric Company against the Capital Elec- 
tric Company, of Nashville, Tenn., the mo- 
tion of complainant to have a receiver ap- 
pointed for the Capital Electric Company 
was heard by Judge Jackson in the United 
States Circuit Court last week. The court 
granted the motion for a receiver, and the 
selection of a receiver was taken under con- 
sideration of counsel, who will confer about 
the matter. 


to the motor being concealed, the whole 
arrangement presents a very attractive ap- 

rance and is of a new and useful design. 
t is painted in carmine and gold, having a 
blue panel enclosing the word ‘‘ Cyclone,” 
which is a very good name, as it grinds out 
coffee at the rate of 200 to 800 pounds an 
hour, and atthe usual rate charged for 
the electric current there would be very 
little expense to the average grocer. 


The plant of the Elizabeth, N. J., 
Schuyler Electric Company has been pur- 
chased by a number of Elizabeth’s prom- 
inent citizens, in ¢onnection with a Con- 
necticut syndicate. They will at once build 
a new and modern elect ye and power 
plant of not less than 2, horse-power 





capacity. The syndicate have contracted 
with the New England Engineering Com- 
pany, of Waterbury, Conn., for their com- 
plete equipment. 
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Boston Y. M. C. A. Lectures. 


The Boston Young Men’s Christian Asso- 
ciation has made a new departure by intro- 
ducing electricity into the course of studies 
provided for young men in the evening 
classes of the association. Mr. J. P. B. 
Fisk, a graduate of the Massachusetts Insti- 
tute of Technology, and at present engaged 
with the Thomson-Houston Electric Com- 
pany, will deliver 24 lectures on successive 
Friday evenings, beginning October 9, at 
7.30 o’clock. The lectures, which wil! be of 
an exceedingly practical character, will be 
illustrated by numerous experiments. 

a ee 
Concert Music by Telephone. 

I once spent a large share of the night 
with a telephone operator at Worcester, 
and know that there are many pleasant 
things connected with the business. Gen- 
erally after 12 o’clock the calls are few and 
far between, coming chiefly from the news- 
papers and doctors. It is the custom of 
some of the operators to make the circuit of 
several places and tell funny stories. 

The pleasantest part of itis when Worcester, 
Fall River, Boston, Springfield, Providence 
and New York are connected by the long 
distance wire. Most of the boys of these 
places are musicians. The operator in 
Providence plays the banjo, the Worcester 
operator a harmonica, and generally the 
others sing. Some tune will be started by 
the players and the others will sing. To 
appreciate the effect, one must have a trans- 
mitter close to his ear. The music will sound 
as Clear as though it were right in the same 
room, It is a very hard thing for a person 
to believe unless he has heard it.— Boston 
Evening Record. 
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Edison Percussion Drills and Pressure 
Indicator. 

At the recent electrical exhibition at Mon- 
treal one of the handsomest displays made 
was that of the Edison General Electric 
Company. They occupied about one-half 
the entire exhibition space and exhibited 
many new devices. Occupying prominent 
positions were the various mining appliances 
recently developed and perfected by the 
Edison Company. We illustrate, herewith, 
a percussion and rotary drill at work at 
Denver, Colo. These drills will bore into 
the hardest granite at the rate of three inches 
per minute. A minimum amount of power 
is required to operate them, and they can be 
worked at distances from the dynamo up to 
three miles. The drill is of simple con- 
struction, having no moving parts except the 
plunger, and nothing that will be affected 
by moisture. 

The Diamond prospecting core drill is 
designed for locating mineral deposits. Be- 
sides these there were exhibited at Montreal, 
electric coal drills, electric hoists, electric 
fans and electric pumps—all designed for 
mining work. 

THE EDISON PRESSURE INDICATOR, 


The Edison indicator, as it stands to-day, 
is the result of seven years’ experience and 
experiments with all kinds of indicators, in- 
cluding various forms of carbon resistance 
indicators, and, for the work for which it is 
intended, it is practically a perfect instru- 
ment. 

The proper operation of an incandescent 
electric light plant demands good regula- 
tion. Lamps operated on a circuit, the press- 
ure of which is sometimes above and some- 
times below normal, are not as satisfactory 
as lamps operated on a circuit with uniform 
pressure. 

Good results demand not only uniform 
pressure, but correct pressure. Dim lamps 
can never be satisfactory; neither will lamps 
operated at a high pressure, as they deterio- 
rate and break. This is especially true re- 
garding high efficiency lamps, so that to se- 
cure good results the resistance of a good, 
reliable and convenient indicator is an abso- 
lute necessity. 

The very large number of these instru- 
ments in use, the small number which gets 
out of repair, and the almost total absence 
of complaints regarding them, are the most 
substantial endorsements of the instrument. 
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On the Relation of the Air Gap and 
the Shape of the Poles to the Per- 
formance of Dynamo-Electric 
Machinery. 





INSTITUTE 
NEW 


READ BEFORE THE AMERICAN 
OF ELECTRICAL ENGINEERS, 
YORK, SEPTEMBER 22, 1891, 
BY HARRIS J. RYAN. 


The object of this paper is not to deal 
with the subject in a new light, but to add 
to its literature a limited amount of data, 
the deductions from which go to establish 
the correctness of the ideas, and the utility 
of the suggestions put forth in the papers 
read by Messrs. Swinburne and Esson, at 
the meetings of the Institution of Electrical 
Engineers on February 13 and 20, 1890. 
Up to the time of the publication of these 
papers the air gap was usually treated by 
contributors to electrical literature as an 
evil in a dynamo, having a necessary exist- 
ence, and the smaller that it could con- 
veniently be made the better. The shape of 
the poles had often been spoken of as hav- 
ing a somewhat decided effect on the per- 
formance of the dynamo, while but little 
had been said regarding the cause of such 
an effect. 

There exists some difference of opinion 
as to what should be known as the number 
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For our 


of ampere turns on an armature. 
present purpose we will assume that the 
armature ampere turns equal 


The number of con- ) Strength of cur- 
ductors on the sur- } X + rent in the arma- 


faceof thearmature \ ture conductors 
Number of poles. 

Referring to Fig. 1, it is evident that, 
when we consider the magnetic forces act- 
ing in a working dynamo by the route 
0,1, 3,0, the entire number of ampere 
turns on the armature are directly opposed 
in action to the ampere turns on the field. 
By the route 0, M, N, 0, all the ampere turns 
on the armature, except those that lie be- 
tween the double angle of lead G, E, are act- 
ing with the field ampere turns, while those 
between G,E are opposed to the same. 
Therefore, by this route, the total number 
of ampere turns actually aiding the field 
ampere turns is the total number of arma- 
ture ampere turns, minus twice the number 
of ampere turns that lie between the double 
angle of lead. By the route, 0, K, L, 0, the 
number of ampere turns acting is the num- 
ber of ampere turns on the field, minus the 
number of ampere turns that lie between the 
double angle of lead. We can then estimate 
with ample practical accuracy the magnetic 


density in the air 





gap at all points for 
any given total 
amount of magneti- 
zation thiough the 
armature. The am- 
pere turns that lie 
between the double 
angle of lead are op- 
posed to the action 
of the field ampere 
turns at all points. 
It is evident that the 
portion of the arma- 
ture ampere turns 
notincluded between 

(> the double angle of 
Vi lead will increase 

J the a 
through the air gap 

oe % by the route 0, M, 

N, 0, just as much as they diminish 
it along the route 0, 1, J, 0, as long as 
magnetic saturation does not take place 
in the strengthened pole corners c, D. If 
the pole corners are thin, as in the types 
shown in Figs. 2, 3 and 5, saturation is 
apt to occur. It is then that the magnetic 
resistance increases by the route 0, M, N, 0, 
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and the magnetic density by this route is no 
longer increased by the same amount that it 
is diminished along the route 0,1, J, 0. On 
the other hand, when the pole corners are 
fashioned, as seen in Figs. 4 and 6, so that 
saturation in the strengthened pole corners 
cannot occur in practice, the current in the 
armature can produce no modification of the 
total amount of magnetization through it, 
other than that which is produced by the 
action of the ampere turns that lie between 


Fig. 3. 

the double angle of lead. This action can 
always be compensated for by putting an 
equivalent number of series ampere turns 
on the field acting with the field ampere 
turns. The double angle of lead can be de- 
termined with sufficient accuracy, for with 
pole corners slightly extended at the center 
(see Fig. 11) the diameter of commutation 
at all loads is very near the weakened pole 
corners. The pole corners are slightly ex- 
tended at the center, so that the coils al- 
ways enter the field of the weakened pole 
corners gradually. The electromotive force 
developed in the coils as they pass under the 
poles can never be far different from that 
actually needed to reverse the current in the 
coil when passing under the brush. _ In this 
way the point of commutation in a dynamo 
an be kept the same when carbon brushes 
are used without undue sparking, as long as 
the armature does not reverse the magneti- 
zation under the weakened pole corners. 

From the discussion of the magnetic 
relations of an armature to its field in a 
dynamo, in connection with Fig. 1, it is seen 
that the magnetization in the air gap under 
the weakened pole corners becomes zero, 
when the armature ampere turns are equal 
to the ampere turns on the field, whose 
magnetizing force is impressed between its 
pole faces through the armature. This im- 
pressed magnetizing force is that due to the 
difference between the total number of 
ampere turns on the field and the number of 
ampere turns required to set up the magneti- 
zation through the field cores, from pole 
face to pole face. In order to commutate 
tbe current without spark at the commu- 
tator the magnetization in the air gap under 
the weakened pole corners dare never be 
allowed to become zero. It follows, then, 
that the field ampere turns,impressing a 
magnetizing force between the pole faces, 
must always be somewhat in excess of the 
maximum number of ampere turns on the 
armature. ' The amount of this excess need 
only be sufficient to insure a positive field at 
A and B, Fig. 1, strong enough to reverse 


Fig. 





the current in the coils as they are com- 
mutated. When a certain amount of mag- 
netization is to be set up through an arma- 
ture, with the application of the magnetizing 
force of a given number of ampere turns 
impressed between the pole faces, we must 
provide the requisite amount of magnetic 
resistance between these pole faces. The 
value of this resistance will have to be such 
that the impressed field magnetizing force 
will establish the desired amount of magneti- 
zation. This resistance in most cases is 
best provided for in a proper length of air 
gap. In general, it is found best to avoid 
heating in the armature core, as far as con- 
sistent, by the use of comparatively low 
magnetic densities for wrought-iron. The 
magnetic resistance of the armature core, 
under these circumstances, is very small and 
may be neglected. 

he magnetic resistance between the pole 
faces is occasionally provided for largely, 
either through a saturated core of a ring 
armature, saturated lugs on armatures where 
the wires are placed in grooves, or both. 
This, in addition to what air gap may be 
necessary from a mechanical point of view, 
go to make up the total amount of mag- 
netic resistance that is provided between the 
pole faces. Machines of this order have 
been developed largely through the old and 
rather expensive method of experimentation. 
This method has given us some types in 
which ordinary results are arrived at 
through rather extraordinary means. Take 





the case of a machine with a ring armature, 
wires wound in grooves, a very small air 
gap, and poles shaped somewhat as shown 
in Fig. 2. Such a machine, operated as a 
dynamo, may require only a quarter of the 
number of ampere turns that it will have 
on the armature at full load for field excita- 
tion in order to produce a certain electro- 
motive force at a given speed. Yet this 
machine produces a fairly constant poten- 
tial at the brushes, under all variation of 
load, and without undue sparking at the 
commutator, in the following manner: For 
the production of a constant electromotive 
force at constant speed the tota] magnetiza- 
tion through the armature must remain con- 
stant. At no load one-fourth ef the ampere 
turns needed on the field at full load are 
provided by a shunt winding. This shunt 
winding is sufficient to set up the’ total 
amount of magnetization for the produc- 
tion of the normal electromotive force 
of the machine when there is no cur- 
rent in the armature. Now, in order to 
take the normal current from the armature 
without reversing the magnetization under 
the weakened pole corners, three times as 
many series ampere turns as there are shunt 
ampere turns must be added to the field. 
The addition of these series ampere turns 
must not increase the total amount of mag- 
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netization through the armature, which is 
accomplished by the thin pole corners. The 
strong pole corners become saturated when 
the armature is furnishing even a small 
amount of the normal current for which it 
is designed. For most values of the cur- 
rent, then, the armature ampere turns tend 
to diminish the magnetization under the 
weakened pole corners, but cannot increase 
it correspondingly under the saturated pole 
corners, The action of the series ampere 
turns on the field prevents the reduction of 
the magnetization under the weakened pole 
corners to zero, while the saturated portion 
of the pole pieces prevents the increase of 
the total magnetization through the arma- 
ture, and thus a constant potential is main- 
tained. 

The ‘‘armature characteristic” IV, 
plotted in Fig. 7, was taken from the ma- 
chine of the above sort, built with cast-iron 
fields. The cross-section of the field cores 
proved, on trial, to be too small, and be- 
came stronzly saturated at full load, while 
they were quite a little under the point of 
saturation at no load. This curious result 
for a constant potential generator was 
due to the increased magnetic leakage 
produced as the series ampere turns on 
the field came up with the load. Satura- 
tion took place, as the curve indicates, 
when the armature furnished a current 
of about 140 amperes, and no possible 
compounding could ever make this gen- 
erator produce even approximately a 
constant potential, with variation of load. 
Steel cores of the same dimensions were sub- 
stituted for the cast-iron cores. Saturation 
did not occur in them due to magnetic leak- 
age. The pole corners were very thin, as in 
Fig. 2, and the ‘‘armature characteristic” 
III was obtained, The machine was then 
furnished with a shunt winding that pro- 
duced a slightly smaller number of initial 
ampere turns than curve IIJ indicates as re- 
quired to produce 125 volts, and with series 
turns at such a number that the total num- 
ber of ampere turns on the field for any cur- 
rent developed by the armature is shown by 
the broken line drawn through curve IIT. 
It was under these conditions that the ma- 
chine performed in the manner described 
above, and not vary more than 5 per cent. 
from the normal electromotive force on 
either side, ora total variation of 10 per cent. 
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It was then almost entirely rebuilt. The 
armature was provided with a core that 
was considerably larger in_ cross-section, 
and the maximum magnetic density used 
ia it was 11,000 lines per square centimetre, 
as against 20,000 used before. The lugs 
on the core were dispensed with and the 
wires wound on the surface of the core. 
The poles were made of cast-iron, and 








Fig. 6. 


fashioned to accord more nearly with 
those in Fig.3. The air gap required 10,000 
ampere turns to set up the magnetization 
through it at no load, while the armature 
ampere turns were 8,000 at normal output, 
so that series ampere turns had only to be 
added to counteract the action of the ampere 
turns on the armature that lie between the 
double angle of lead, to increase slightly the 
electromotive force by the amount equal to 
the fall of potential through the arma- 
ture caused by its resistance, and to 
compensate for the slight effect of the 
pole corners that still" became saturated 
to a limited extent for the higher out- 
puts. It should be remembered that the 
magnetic leakage that takes place between 
the adjacent north and south pole corners, 
one of which is strongly and the other 
weakly magnetized, plays an important part 
in saturating thin pole corners. It is evi- 
dent that unless the ‘‘armature character- 
istic” is a straight line, as in curve I, Fig. 
7, that the machine cannot be made to reg- 
ulate for constant potential with a high de- 
gree of refinement. The poles were again 
changed and shaped as in Fig. 4, when an 
‘* armature characteristic” given in curve I 
was obtained and the proper number of 
shunts and series ampere turns for a refined 
degree of regulation were readily decided 
upon. These experiments confirm what bas 
been said above, and show how useless have 
been the attempts to diminish the air gap 
beyond certain limits. 

t was shown on the outstart how we can 
calculate the actual magnetic densities in the 
air gap for any total magnetization through 
the armature for any armature current. 
The results of the following experiments 
confirm the correctness of these methods. 
The diagrams in Fig. 8 give the values of 
the magnetic density at all points of the air 
gap of a generator producing 125 volts at 
the brushes and 80 amperes. The following 
are its dimensions and data: 


Diameter of armature core...... 6.25 in. 
ngth of armature core......... 12. in. 

Diameter of bore of poles... .... 7.19 in 

Double depth of air gap.......... -94 in 

Armature sections................ 50. 

Turns per section................. 2. 

Resistance of armature.......... .06 ohms. 

Poles shaped as in Fig. 3. 
Shunt turns on field.............. 6400. 
Field current, no load, 125 volts.. 1.48 


Field current, full load, 125 volts. 
Rae 
Cart 


The ‘‘armature characteristic” curved 
considerably, indicating that the pole cor- 
ners become saturated. It is evident,too,that 
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the normal magnetization in the pole corners, 
in addition to the magnetic leakage; which 
is greater there than anywhere else, produced 
saturation in’al] pole corners, even with no 
current in the armature. For, at full load, 
there were 4,000 ampere turns on the arma- 
ture, while 4,000 series ampere turns had to 
be added to the field that produced 125 volts 
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at no load to keep the electromotive force the 
same. Therefore, at full load, we have the 
same number of ampere turns acting through 
the weakened pole corners as at no load, and 
the total amount of magnetization has only 
been increased five per cent., to compensate 
for the resistance of the armature cunduct- 
rs. The conditions, however, are not the 
ime, for there are just 4,000 more ampere 
irns to cause magnetic leakage at the pole 
corners, 80 that on the whole the magnetiza- 
n in them is increased. This increase of 
iagnetic density in them greatly increases 
heir magnetic resistance, for ‘they are sat- 
irated to begin with. It is on this account 
hat we find the magnetization under the 
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at this point was 3,950, an agreement within 
the possible limit of error. 

In Fig. 10 are given curves showing the 
magnetic performance of an armature, with 
its conductors laid in deep barrow grooves, 
as shown in Fig. 12. The clearance on each 
side was one-sixteenth of an inch, making 
the double air gap one-eighth of an inch. 
Additional dimensions are as follows : 





Diameter of the armature core.... 6. in. 
Length of armature core 6. in. 
Resistance of armature ound 34 
Number of sections 64. 
Turns per section 8. 
Output, amperes............+. «+. 20. 

™ GAS bes + eniercecccsvnce 100. 
Bpeod..... cccce covvescosscccevers 1800. 


Curve lin Fig. 10shows the dis- 
tribution of magnetization at 112 
volts, no current, a speed of 1,800, 
and a field excitation of 2,600 am- 
pere turns. Curve II shows the 
magnetic distribution for an out- 
put of 97 volts and 24 amperes, at a 
speed of 1,800, and a field excitation of 
2,600 ampereturns. Curve III shows 
the magnetic distribution at an 
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Fig. 8. 
veakened pole corners diminished when 
pparently the forces acting have not been 
ianged. The magnetization under the 

engthened pole corners through the air 
ip is increased more than it is diminished 
v the effect of the added magnetic leakage, 
through the 8,000 additional ampere turns, 
hat act to produce magnetization by this 
jute through the armature. 
In Fig. 9 the diagrams show the magnetic 
tion of the armature of a 10 horse-power, 
10 volt motor, with poles fashioned as in 
ig. 6. Measurements of the magnetic leak- 
e were made on this motor, and the results 
dicate that the shape given to the pole 
roers avoided saturation in them even at 
ill load. The double angle of lead was 
most 60 degrees. The ampere turns em- 
iced by it on the armature were partially 
npensated for by nine series turns on each 
the consequent fields. The remainder of 
ie armature ampere turns that lie between 
double angle of lead served to weaken 
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output of 40 volts and 20 amperes, 
at a speed of 1,800, with a field exci- 
tation of 750 ampere turns. This same ex- 
citation, when the armature furnished no 
current, produced an electromotive force 
of 48 volts, at a speed of 1,800 revolutions. 
The poles were shaped as in Figs. 11 and 12, 
but modified as explained below. In making 
these experiments carbon brushes were used, 
and their position maintained at the normal 
diameter of commutation. An average mag- 
netic density in the air gap of 3,400 lines per 
square centimetre was required to produce 
an electromotive force of 112 volts. The 
grooves on the armature in which the con- 
ductors were placed occupied one-half of 
the armature surface, so that the actual 
magnetic dénsity in the air gap was 1.8 
times this average magnetic density. The 
ampere turns required to set up this mag- 
netic density in the air gap were 

125 x 2.54. [8,400 x 1.8] + 





1.26 
which is the number of field ampere turns 
whose magnetizing force is im- 
pressed between the pole surfaces 
through the armature, when it fur- 
nishes 112 volts and no current. 
The ampere turns on the arma- 
ture at a current of 24 amperes are 
2x 64x38 X12. 
2,300, 








as against 1,520 impressed by the 
field. Under these circumstances, 
the magnetism under the weakened 
pole corners is reversed, as is also 
clearly indicated by Curve II in 
Fig. 10, or the curve C, E, D, F, C, 
in Fig. 11. This curve also shows 
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the field by just the amount required to pro- 
duce a constant speed. The following fig- 
ires give additional data on this motor: 





Diameter of armature core....... 8.33 in. 
Diameter over Gil... 2.0 .ccccee . 
gene, Ree = 9.38 in. 
Double air gap. ...........see000- 1.05 in. 
Shunt turns on field.............. § 

* Shunt current at 110 volts... .... 3.55 


Ampere turns on field at 110 volts 7800. 
Ampere turns on armature at 


Ble Gi incase kcosesndtentencse 5750. 
Armature sections................ . 
Turns per section............. aves 3. 
SE a Te RIE STR 1200. 


The ampere turns required to set up 2,600 
lines per square centimetre through a dis- 
ance of 1.05 inches or 2.64 centimetres in 
pen air— 

2600 x 2.64 
—— = 5,600. 





1.26 
This is the number of field ampere turns 
that exerted their magnetizing force between 
the pole faces through the armature. The 
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\ Fig. 10, 


impere turns acting through the weakened 
pole corners are, therefore, very near zero, 
which is entirely corroborated by the fact 
that the magnetization was observed to be 
zero at this point. See fullload curve in 
Fig. 9. Through the strong pole corners the 
ampere turns acting were the 5,600 of the 
shunt ampere turns, + the 720 of the 9 
series turns + the armature ampere turns, 
5,750—twice the ampere turns between the 
double angle of lead, 2. [.3X5,750], or 
3,400=8,670, which will producea magnetic 
density through an air gap of 2.64 centi- 
metres depth of 
8,670 X 1.26 
——=4,100, 
2.64 
while the actual magnetic density measured 











that the magnetic density under 
\ the strong pole corners was 
5,100 lines per square centimetre. Now, in 
building this machine, six !ongitudinal slots, 
1144 inches deep, were cut iv each pole im- 
mediately back of the surface, which 
enables us to be sure of the exact densities in 
the pole corners for a given distance. Fora 
depth of 114 inches immediately back of the 
pole faces these slots took up one-half of 
the cross-section of the poles. Then a 
density, therefore, of 5,100, really means a 
density of 10,200, or a strong saturation fora 
distance of 24¢ inches in the cast-iron of the 
poles. The magnetizing force required to 
produce 10,200 lines per square centimetre 
through cast-iron is 200 per centimetrelength. 
Therefore, the ampere turns required to 
establish this density through 24¢ inches are 


2.5 X 2.54 x 200 


-26 

The total number of ampere turns acting to 
produce magnetization through these strong 
pole corners was the sum of the 
field ampere turns that impressed 
magnetizing force from pole face 

to pole face through the arma- 
ture, and the ampere turns on 
the armature covered by the 

2 poles The poles covered ap- 
i! proximately 85 per cent. of the 
armature surface, making this 
value: 1,500Xx[2,300x.85] — 
8,400. Of this number, as was 
pos shown, 1,000 were utilized 
n producing the magnetic density 
. of 5,100, through the saturated 
portion of the poles. The remaining 2,400 
ampere turns exerted their magnetizing 
force in producing the average magnetic 
density of 5,100 through the air gap, and 
affords another opportunity of checking 
these ideas of the action of the armature on 
the field. For the ampere turns required to 
set up an average magnetic density of 5,100, 
through the air gap under consideration 


were : 
[1.8 x 5,100] x .125 x 2.54 


1.26 
which checks with the above value as well as 
could be expected. When the armature 
furnished 24 amperes, the electromotive force 
at the brushes was 97 volts, while with no 
current it was 112 volts. Of this drop of 


== 1,000. 














15 volts eight are accounted for by the resist- 
ance of the armature and the extra seven 
were caused by the saturated pole corners. 
By operating this same machine at an 
electromotive force at which the pole cor- 
ners could not saturate with normal 
output of current, we have demonstrated 
for us in a very striking manner that the 
armature ampere turns cannot change the 
total magnetization established through the 
armature by the field when the pole corners 
do not saturate. The electromotive force, 
with the armature current at zero, was 
brought to 48 volts with a separate field 
excitation of 750 ampere turns. Then 
when the armature was allowed to fur- 
nish 20 amperes the electromotive force 
at the brushes dropped to 40 
volts. Of this drop of eight 
volts seven were produced by 
the resistance of the armature. 
Yet the field is powerfully dis- 
torted by the armature current, 
as may be seen by reference to 
Curve III, Fig. 10, or the curve 
A, D, 0, B, in Fig. 12. Even 
with this very great rearrange- 
ment of the magnetization pro- 
duced by the armature current, 
the total magnetization set up 
by the field is practically un- 
changed. The difference of po- 
tential on the commutator be- 
tween the points 4, B, Fig. 12, 
was observed to be72 volts. This 
excess of electromotive force 
over that which was produced 
at the brushes the figure shows 
clearly to be due to magnetization 
produced by the armature 
through itself and the strength- 
ened pole corners. The points 
where the field is zero are at A, B. They 
mark the diameter through which the ampere 
turns encountered on the armature are just 
equal and opposite in action to the ampere 
turns of the field that impress a magnetizing 
force between the pole faces through the 
armature. A simple computation will show 
that this is true. The held ampere turns 
that impress magnetizing force between the 
poles when the armature produced an ex- 
ternal electromotive force of 48 volts are 


1,520 X 48 


112 


The ampere turns on the armature opposed 
to the magnetization set up by the route a, 





= 650. 


12 
B, are mw of the total number of ampere 


turns on the armature [see Fig. 12] or, 
12 x 64 x 3 x 20 576 
40 x 2 bbaagad 
This is a fair agreement when we consider 
the accuracy with which the original data 
| be determined. 

r. Esson, in his valuable paper above re- 
ferred to, discussed the requisite features for 
a generator of constant current with closed 
coil armatures, in which regulation is ef.- 
fected by shifting the brushes. He stated 
that the field should be uniform at all points 
under the poles, and that the armature cord 
should be saturated. These statements are 
a little misleading. The magnetizing force 
impressed by the field ampere turns must be 
uniform at all points between the pole faces. 
This is accomplished by pro- 
portioning the poles so that the 
strongly magnetized pole corners 
-will not become saturated when 
the brushes have their extreme 
position for the development of 
the highest electromotive force 
that the machine is to produce. 
The air gap is made of such a 
depth that the ampere turns 
required to set up the magnetiza- 
tion through the armature, with- 
out current, and for the produc- 
tion of tae highest electromotive 
force that the machine will be 
called on to give, shall be a little 
more than the armature ampere 
turns when it furnisbesits normal 
current. Then as long as the 
brushes are kept under the pole 
faces the non-sparking point will 
be wherever the brushes are 
placed. This will be the case 
whether the armature is or is 
not saturated. A practical dem- 
onstration is found in the fol- 
lowing experiment: A Siemens 
& Halske dynamo, with magnet 
and armature cores, whose shapeand dimen- 
sions are shown in Fig. 5, was used. 











Length of armature core 7.25 in. 
Number of armature sections. 56. 
Turns per sectio: jos, he 
PD iicinccdececcccnteecco. coe 1000. 
GE TBs 5606s c icing econ ces sce 50. 

s GENGIGEin 09 00800 000.0000. 30. 
The field was separately excited with 4,000 


ampere turns on each of the sets of conse- 
quent poles. Regulation could then be ef- 
fected for a constant current in the arma- 
ture of 22 amperes, by shifting the brushes 
from no electromotive force to 35 volts with- 
out the slightest sparking, even when metal- 
lic brushes were used. Within this hmit 
the pole corners did not saturate. The field 
cores were wrought and the yokes cast iron. 
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When the armature circuit was broken it 
was found that the field excitation of 4,0(0 
ampere turns produced an electromotive 
force of 50 volts. The magnetic density in 
the field cores, including leakage, was only 
11,000 lines per square centimetre. There- 
fore, of the 4,000 ampere turns on the field 
not more than 200 were applied in setting up 
the magnetization from pole face to pole 
face through the field cores. It is safe to 
assume, then, that of these 4,000 ampere 
turns 3,800 were active in producing a mag 
netizing force impressed uniformly over the 
pole faces through the armature. This 
same value is obtained by the method 
adopted in the previous cases. That is, by 


calculating the magnetic density in the air 











Fig: 11. 


gap when 50 volts were developed, and then 

deducting the number of ampere turns re- 

quired to establish such a magnetic density 

through a one and one-half inch air gap. 

As to the armature, when it produced 22 

amperes its ampere turns numbered 
2X56X6X11 


—-~>——— = 8,700, 


or an excess of 100 ampere turns impressed 
by the field over and above those on the ar- 
mature. As long as this same number of 
ampere turns was maintained on the field it 
was not possible to regulate for a constant 
current of a lower or a higher strength with- 
out sparking. The impressed field ampere 
turns are in excess of the armature ampere 
turns by that amount which is just sufficient 
to produce a weak positive field that will re- 
verse the current in the coil when its ter- 
minal bars at the commutator pass under the 
brush. Whien regulation is effected by this 
means it is seen that all pole corners are 
alike magnetized and at the center of the 
pole faces the magnetization is zero when 
the machine {is short-circuited. At full out- 
put, at the highest electromotive force, the 
magnetization under the one set of pole cor- 
ners is almost zero, and under the other set 
it is at the maximum value that is ever ob- 
tained. In a generator of this type when 
the poles are made stout enough at all points, 
the total amount of magnetization through 
the armature, at all loads, will remain at a 
constant value. 

What has been said of dynamos applies 
equally well to motors. Ina motor the ar- 











py 


Fig. 12. 

mature rotates in an opposite direction when 
field and armature currents remain the same 
asin adynamo. The electromotive force 
of self-induction, caused by the reversal of 
the current in a current has not changed. 
while the electromotive force developed in 
the coil by the field bas changed sign with 
the change of the direction of rotation. The 
result is that the reversal of the current in 
an armature section must take place in a 
weak field of an opposite sign in a motor 
from what it does in a dynamo, when spark- 
ing is to be avoided entirely. 

The action of the current in the armatures 
of multipolar dynamos and motors will be 
the same as that found for two pole 
machines. 
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The Short Electric Railway 
Company, Cleveland, Ohio, report that 
the street railway work they have installed 
aggregates 40 generators, 465 motors, and 
123.75 miles of track up to September. 


The Electric Merchandise Com- 
pany, Chicago, has just sent out a neat 
leaflet describing the Burton electric heater. 
A quotation from the ELEcTRICcAL Revirw 
is used to good advantage in setting forth 
the merits of this device. 


The McCreary Electrical Spe- 
cialty Company, 136 Liberty street, New 
York, hasissued a handsome new catalogue. 
It tells about the famous McCreary reflector 
shades, mica dust protector, pendant cut- 
out, fixture cut-out, and other electrical 
specialties. 

Berlin Iron Bridge Company.— 
The contract for building the Pawtucket 
Gas Company’s new addition to its station has 
been awarded to the Berlin Iron Bridge Com- 
pany, of East Berlin, Conn. The dynamo 
room will be 60x150 feet, the engine room 
58x78 feet, and the boiler room 60x80 feet. 
The walls will be of brick and the roof 
corrugated iron. 


Chas. A. Schieren & Company, 
New York, bave recently taken an order 
from the Davenport Gas Company, Daven- 
port, Iowa, for about 110 feet of 48 inch 
double belt, and necessary dynamo belts. 
Also an order from the South Bend Electric 
Company, South Bend, Ind., for about 110 
feet of 48 inch double belt, about 100 feet of 
20 inch double belt, and all the necessary 
dynamo belts. 


The Elektron Manufacturing 
Company, Springfield, Mass., already 
has 40 men at work. New machinery is 
being received constantly and matters are 
fast assuming definite shape. The lower 
floor is devoted to the machine work, the 
second floor to the assembling and testing, 
and the top story to the winding. The com- 
pany manufactures Perret motors, from one- 
twelfth to 20 horse-power, and dynamos of 
as high capacity as 250 lights. 


The Rollins Engine Company, 
Nashua, N. H., have just shipped a 300 
horse-power engine to the Concord Electric 
Street Railway Company, Concord, N. H.; 
an 80 horse-power to the Boston Journal, 
and one of the same size to the Pickering 
Knitting Compapy, Lowell, Mass.; a 175 
horse-power to Carlisle Silk Company, Car- 
lisle, Pa.; a 100 horse-power to Gay Bros., 
Cavendish, Vt., and a 60 horse-power to 
Cole’s paper mill, Putney, Vt., and several 
engines varying from 60 to 100 horse-power 
to Brockton, Weymouth and other Masso. 
chusetts shoe towns. 


Pond Engineering Company.— 
At the last session of the Missouri State 
Legislature provision was made for the 
establishment of a manual training schoo), 
or industrial department, in connection with 
thé Lincoln Institute, at Jefferson City, Mo. 
The necessary buildings are now nearing 
completion, and the power plant, tools, etc., 
will be installed in » short time. The 
board bas contracted w th the Pond Engi- 
neering Company, of St. Louis, for a thor- 
oughly first-class power plant, designed in ac 
cordance with the best principles of modern 
steam engineering, as the educational value 
of such a plant will be an important con- 
sideration. The order covers an Armington 
& Sims engine, horizontal, tubular steam 
boiler,with rocking grates, Lowe feed water 
heater and purifier and Blake boiler feed 
pump. The Pond Engineering Company 
are to deliver and erect this machinery at 
the Institute, complete and ready for regu- 
lar service. 


Howard Brothers, 63 Oliver street, 
Boston, New England manageis for the 
“C. & C.” Electric Motor Company, New 
York, report that business this summer has 
been better than ever before. The following 
is a partial list of ‘‘C. & C.” motors installed 
in Boston during the last few weeks: Maine 
Balsam Fir Co., 10 horse-power; Morning 
Star Publishing Co., 10 horse-power ; Geo. 
E. Currier & Co., five and one-half horse- 
power; E. B. Badger, 
Dan]. Goodnow, Jr., seven and two horse- 
power; Seth W. Fuller, five horse-power ; 
F. J. Scott, five horse-power; R. Woodman, 
five horse-power; F. A. Schwartz, two 
horse-power ; West & Jenney, two horse- 
power; Boston Illustrating Co., two horse- 
power; M. Steinberg, two horse-power; B. 
F. Coles & Co., two horse-power; Wheeler 
& Wilson, two horse-power; R. H. Blodgett, 
three horse-power; John Wharton, one 
peta Reardon & Sullivan, one horse- 


power ; Wood, Pollard & Co., one horse- 
power - RC. Kelley, one horse- power; D. 
i. Gosline, one horse-power; R. A. U pton, 


one horse power; 8. C. Chase & Co., one 
horse-power ; Friedanthall & Kolski, pa 
horse-power ; and about 75 motors under 
one horse-power, and over 100 horse-power | 
in different sized motors in other parts of | 
New England. | 


FOR SALE. 


PYNAMO AND LAMPS. $650 

will buy one Schuyler 45-light arc 
dynamo and lamps. This machine is in 
first-class order. Correspondence solicited. 


JAMES B. McGIFFERT, Supt., 


149 Public Lane, 
ELIZABETH, N, J. 


ice 8 —ELECTRICIAN. A manu- 
facturing concern in C hicago, having 
large isolated plant, want to engage a com- 
petent man to take charge of same. Must be | 
not over 40 years old,acquainted with leading 
systems of arc and incandescent lighting, 
competent to lay out and do new wiring, and 
a good all-around man. 
Please address in own handwriting, stating | 
full particulars as to age, experience, salary 
wanted, etc., 
«« MANUFACTURER,”’ 


Care of ELECTRICAL REVIEW, 
435 ‘‘ The Rookery,’’ Chicago, Ill. 


THE REMINGTON 




















STANDARD 


TYPEWRITER 





Is to-day, as it 
has ever been, 
the leading 
Typewriter. 
Carefully 


| 





tested im- 


Send for 
Illustrated Catalogue. 


| 
| 


provements 
are constantly 


added to this famous machine. 


Try Our Paragon Brand of Typewriter Ribbons 


Wyckoff, Scamans & Benedict. 


327 Broadway, New York. 





five horse-power; | 


ir 


| Lathes, 12in. x 5 ft.; 


| Vantages. 





MANUFACTURED BY 


Charles A. Schieren & Co 


45, 47, 49, 51 FERRY ST., 


Cor. CLIFF ST. 








== BRANCHES: === 
BOSTON, 119 HIGH STREET. 
PHILADELPHIA, 226 NORTH 3d STREET. 
CHICAGO, 46 SOUTH CANAL STREET. 


LF sofas: have anything pertainin 

ery you want to sell, sen 

| on 

F “YOU want payee, pertaining to electric 
machinery, send us your inquiries. 


FRANK RIDLON & CO., 


Dealers in New and Second-Hand 


Electric Light & Power Machinery, 


196 SUMMER STREET, BOSTON. 





to electric 
us the de- 





MACHINERY IN STOCK. 
Sd 


Engine Lathes, 10 in. x 4 ft.; 1lin. x 5 ft.; 12in. x 
6 ft.; 14in. x 6 ft.; 16 in. x6 ft.; 18in. x 8 ft.; 20in. x 
8 ft., with ta attachment; Qin. x 12 ft. and 14ft.; 
24 in, and in. x 16 ft.; 0 in. x 10 ft. and 18 ft. ; 
86 in, and 38in. x 20 ft. ; 42 in. x 12 ft.; 56in. x 18 ft.: 
72in. x 20ft.; 108in. x 22ft. Fox Lathes, 13 in. x 
5 ft.;14in. x5 ft.; 15in. x 6 ft.; 18in.x6ft. Turret 
14 in. x 5 ft.; 15 in. and 16 in. 
x 6 ft.; 18in. x 6ft.; 86 in. x 8 ft. 

Planers, 16 in. ox iin. x 8 ft.; 20 in. x 20 in. x 4 ft.; 
24in. x Min. x 6ft.; 30 in. x 30 in. x 6ft.; 36in.x 
86 in. x 10 ft.; 42 in. x 42 in. x 12 ft.; 72 in. x 60 in. x 
15 ft.; 72in. x 60 in. x 20 ft. 

Friction te gy 15 in., 16 in., 20in., 22 in., 32 in. 

é in., 8 in., 10 in., ‘i'n, 15 in., 16 


A - Shapers, 
20 in., 24 in 
viderew bac ines, Nos. 1, 2, 3,4, with or without 


Screw Machines, Nos. 5, 6, 7, 8, Power Feed. 

Presses, Nos. 51, 52, 58, Ferracute, Nos. 1, 2, 3, 
Stiles & Parker. 

20 Lincoln Pattern Millers, No. 2. 

Hand Millers, Nos. 1 and 2. 3 Cam Cutters. 

Bolt Cutters, }4 in. to i in., % in. to 2 in. 

2 ee Machines. 1 n. and 48 in. Gear 


tte: 
1 New Horizontal Boring Machine. Newark 


Machine Tool Co. 
Send for List of New and Second-Hand Machinery 
in Stock. 


PRENTISS TOOL & SUPPLY CO., P. 0. Box 3362. 
115 Liberty Street, New York. 


THE LAW 
Double Cylinder Battery. 


Surface of 
negative ele- 
mentandquan- 
tity of solution 
double that 
found in any 
| other open cir- 
| cuit cell. 
















| Its sale has steadily incrsased for ten years. 


LAW TELEPHONE C0., 


Sole Makers, 


87 JOHN STREET, NEW YORE. 





THE ELECTRICAL ENGINEERING COMPANY, 


ROOM 
MONON 


Contractors Complete 


for 


Are, Incandescent and 


ower Plants. 


Superintending Electrical 
Construction, and Advice on 


603, 
BLOCK, 


320 DEARBORN ST., Electrical and Mechanical 
CHICAGO. 


ILL. Subjects a Specialty. 











QUEEN & 





Correspond with 1 us, before 


Standard Electrical Measuring Instruments. 


We make a great variety of Testing Instruments, such as Ammeters, Voltmeters, 
Galvanometers, Resistance Boxes, Photometers—in fact, everything that 
an electrician requires in making measurements of current, 


. F, resistance, insulation, efficiency, etc. 


lacing your orders, and send for our 
lustrated catalogue No. 1-66. 


coO., Makers, Philadelphia. 
























INDEX OF INVENTIONS FOR WHICH LETTERE 
PATENTS OF THE UNITED STATES WERE 
ISSUED ON SEPTEMBER 22, 1891. 








459,721 Safety cut-out for overhead wires; 
Nicholas Froloff and William Subbotin, Bostcn, 
Mass. 

459,737 Electric railway outgner support; Ed- 
ward M. Bentley, New York, N. Y. 

459,739 Commutator brush holder; 
Blades, Detroit, Mich. 

459,749 Guard for incandescent lamps; Harry H. 
Hipwell, Allegheny, Pa. 

459,153 Trolley line circuit breaker; Robert M. 
Jones, Salt Lake City, Utah. 

459,757 Electric arc lamp; Maurice S. Logan, 
Otterville, and James H. Barley, Sedalia, Mo 

459,772 Electro-magnetic motor; Nikola Tesla, 
New York, ., assignor to the Tesla Electric 
Co., same place. 

459,785 Means for transmitting power to driving 
axles. 459,786 Electro-magnetic device; George 
R. Lean, Boston, Mass 

459,794 Rheostat for electric motor cars. 459,820 
Conductor fastening for commutators; Sidney H. 
Short, Cleveland, O. 

459,800 Rheostat; 
i? A 


Harry H. 


Henry E. Waite, New York, 


459,810 459,811 Governor for dynamos; Mahlon 
8S. Conly, Chicago, Ill, assignor of two-thirds to 
Edwin O. Abbott and Frederick H. Kilbourn, 
same place. 

459,815 Electric railway; Rudolph M. Hunter, 
Philadelphia, Pa., assignor, by mesne assignments, 
to by e Thomson-Houston Electric Co., Boston, 


459,835 Manufacture of 
lamps; Thomas A. Edison, 
assignor to the Edison Electric Light Co., 
Yo. 


incandescent electric 
Menlo Park, N. J., 
New 


rk, N. 

459, 839 459, 840 Automatic disconnector for over- 
ae conductors; Andrew L. Johnston, Richmond. 

a. 

459,843 Insulator 459,845 Carbon clamp for are 
lights. 459,846 Attachment for electric arc lamps; 
Van A. Thomas, Providence, R. I., assignor of one- 
half to Andrew D. Ross, same place. 

459,848 Trolley wheel ag electric railways; Jean 
A. Wetmore, Brooklyn, N. Y. 

459,852 Electro-therapeutic bath; Charles P. 
Hoffman, Utica, N. Y.,and Willard B. Van Hou- 
ten, Belleville, N. J., assignors to Cornelius Van 
Houten, Belleville, N. J. 

459,863 Electrical recorder for voltmeters, ther 
mometers, etc.; Charles W. Ayton, St. Louis, Mo. 

59,872 Electric lamp; Donato Tommasi, Paris, 
nee, 

459,917 Contact for electric programme clocks; 
Frank E. Smith, San José, Cal., assignor to The E. 
Howard Watch and (lock Co., Boston, Mass. 

459,923 Armature for dynamo-electric machines 
<= essere: John Beattie, Jr., Fall River, Mass. 

9,930 Duplex telegraphy; John J. Ghegan, 
saa N. J. 

459,941 Electric cable; David Brooks, Jr., Phila- 
delphia, Pa. 

460,019 Electric showcase alarm; Rudolph C. 
Kruschke, Duluth, Minn. 

460,040 Motor mechanism for electric cars; Sid- 
ney H. Short, Cleveland, O., assignor to the Short 
Electric Railway Co., same place. 

460,046 Method of and apparatus for converting 
the electrical energy of alternating currents into 
mechanical motion; Charles S. Bradley, Avoa, 


460,048 Electric coupling; Frank M. Farwell, 
Minneapolis, Minn. 

460,056 Process of manufacturing a composition 
applicable for electrical insulation purposes, etc. ; 
Ernst Fahrig, London, England. 

460,059 Electric re gulator; James F. McElroy, 
Albany, N. Y., assignor to the Consolidated Car 
Heating Co., same place. 

460,071 Electrical transmission of power; Ru- 
dolph M. Hunter, Philadelphia, Pa., assignor to the 
Thomson-Houston Electric Co. of Connecticut. 

460,076 Controlling switch a electric moters ; 
Schuyler 8. Wheeler, New York, N. Y., assignor to 
- Crocker-Wheeler Electric’ Motor Co., same 
place. 

460,081 Automatic electro-pneumatic tube sys- 
tem; William G. Collins, New York, N. Y., assignor, 
by direct and mesne assignments, to Maggie N. 
Collins and Hugo J. Weber, both of same place. 

460,087 Electric motor; Ernst M. G. Hewett, 
Boston, assignor to George L. Weil, North Andover, 

a 


8s. 

460,095 Combination fittings for gas and electric 
lights; Olaf Strom, Brooklyn, N. Y., assignor of 
one-half to George Angell, same place. 


To Manufacturers of 
Specialties and Novelties. 


We solicit correspondence with Manufacturers of 
Specialties and Novelties with a view of handling 
their goods in the West. 

F. O. RHOADS & CO., 
Mf’rs’ Agents and Wholesale Dealers in Specialties, 
400 East 12th St., Kansas City, Mo. 


“A BIG HIT!” 


ryAN ADJUSTABLE HAMMER 


WE CLAIM 
this is the Best, Cheapest, 
Loudest Ringing and Hand- 
somest Electric Bell in the 
United States. 


WRITE FOR PRICES. 


















(Patent Applied For.) 
HAY-HORN MFG. CO., 
63 South Canal Street, 
New CATALOGUE Reavy. CHICAGO. 





Eastern Agt., Jas. H. Mason, 120 Park Ave., B’klyn, N.Y. 





